OFFICIAL JOURNAL OF AMERICAN COLLEGE OF SURGEONS 
ANNUAL SUBSCRIPTION: STATES AND CANADA, $12.00; FOREIGN, $14.00 


. Volume XXXII PpEvAnr, 1941, ; Number 2 


Surgery, Gynecology 
and Obstetrics 


WITH 


International Abstract of Surgery 


EDITORIAL STAFF 


FOR AMERICAN COLLEGE OF SURGEONS 


William J. Mayo, M.D. 
Albert J. Ochsner, M.D. John M. T. Finney, M.D. 
George W. Crile, M.D. Harvey Cushing, M.D. jJ. Bentley Squier, M.D. 
George E. de Schweinitz, M.D. John L. Porter, M.D. T. J. Watkins, M.D. 
E. Wyllys Andrews, M.D. Frederic A. Besley, M.D. W. R. Cubbins, M.D. 
George E. Armstrong, M.D. Rudolph Matas, M.D. 


FOR THE BRITISH EMPIRE 


Sir Arthur Mayo-Robson, C.B., C.V.O., D.Sc., F.R.C.S. 
Sir Berkeley Moynihan, K.C.M.G., C.B. Thomas W. Eden, M.D., F.R.C.S. 
Sir Harold J. Stiles, M.B., F.R.C.S. (Edin.) Henry Jellett, M.D., F.R.C.P.I. 
James Rutherford Morison, M.B., F.R.C.S. 


Franklin H. Martin, M.D., Managing Editor 
Allen B. Kanavel, M.D., Associate Editor 





EDITORIAL AND BUSINESS OFFICES: 30 N. Michigan Ave., Chicago, Llinois, U.S. A. 
PUBLISHERS FOR GREAT BRITAIN: Bailliere, Tindall & Cox, 8 Henrietta St., Covent Garden, London, W. C., England 


The Mayo Clinic Volume 


1919 PAPERS—PUBLISHED SEPTEMBER, 1920 


This volume contains 112 separate contributions (1331 pages), and 496 illustra- 
tions, 6 of them in colors, There are 15 articles on the alimentary canal; 29 on 
the urogenital organs, including 8 on the ductless glands; 2 on the heart; 8 on the 
blood; 4 on the spine and syphilis; 27 on the head, trunk and extremities; 3 on 
the nerves; 9 on technic, anid 14 on general subjects. 


Octavo of 1331 pages, illustrated. By Wu. J. Mayo, MD., Cuartes H. Mayo, MD,, and their 
ASSOCIATES at The Mayo Clinic, Rochester, Minn. Cloth, $12.00 net, 


SAUNDERS, Publishers SEE PAGE 13 


Boatered as second-class matter May 22, 1913, at the postoffice at Chicago, Ill., under the Act of Congress, March 3, 1879. 
Published monthly. Copyright, 1921, by The Surgical Publishing Company of Chicago. 





FINEST xX ae R AY WORK 


Can only be secured with high grade supplies 
This is the only kind we handle 


The following list includes only a few of the many articles handled: 

X-RAY PLATES. Three’ brands in stock for quick shipment. PARAGON Brand, for finest work; 
SEED, UNIVERSAL, and other brands 

X-RAY FILMS. Duplitized or double coated—all standard sizes. Eastman, Ilford or X-Ograph metal- 
backed Films. Fast or slow emulsion. New price on X-Ograph Films, 75c per dozen. 

BARIUM SULPHATE. For stomach work. .Finest le. Five Ibs., $1.75; ten Ibs., $3.50; twenty-five 
Ibs., $7.50; fifty lbs., $12.50; one hundred Ibs., $24.00. 

COOLIDGE X-RAY TUBES. 5 styles, 10 or 30 millamp.-Radiator (small bulb), or broad, medium or fine 
focus, large bulb. Lead Glass Shields for Radiator Type Tubes. 

DEVELOPING TANKS will end your dark room troubles. 4-compartment stone Tank, $40.00 from Eastern 
Factory; $42.25 from Chicago; 6-compartment stone Tank, $55.00 from Eastern Factory; $58.50 from Chi- 
cago. Five sizes Steel Enameled Tanks. 

DENTAL FILM MOUNTS. Black or gray cardboard with celluloid window or all celluloid type, one to eleven 
film openings. Special list and samples on request. Price includes imprinting with your name and address. 

DEVELOPER CHEMICALS. Hydroquinone, Hypo, Genuine Metol,etc. Ready prepared Developers. 

INTENSIFYING SCREENS. Patterson, TE, or celluloid-backed screens. Reduce exposure to one-fourth 
or less). DOUBLE SCREENS FOR FILM. ALL-METAL CASSETTES. 

LEADED GLOVES. Per pair, $9.00. X-RAY APRONS, $10.00. 

FILING ENVELOPES with printed X-Ray form. (For used plates.) 

Order direct or through your dealer 
Many other Supplies carried in Stock. 
IZ you have a machine, get your name on our mailing list 


Geo. W. Brady & Co., 756 S. Western Ave., Chicage 








SHERMAN’S 
VACCINE CASE 


HE best immunizing re- 
sponse in Pneumonia is ob- 
tained during the firsttwenty-four 
hours after the initial chill. Every 
hour being vitally important, suc- 
cessful immunologists make in- 
oculations in Respiratory Infec- 
tions at their first call. 
Be prepared; carry an assortment of 
Sherman’s Polyvalent Vaccines and self- 
sterilizing syringe in this convenient case. 


Your dealer will be pleased 
to supply you 


G. H. SHERMAN, M.D. 
DETROIT - - MICHIGAN 
Largest Producer of Stock and Autogenous Vaccines 

















SURGERY, GYNECOLOGY AND 
OBSTETRICS 


AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 





VoLuME XXXII 


FEBRUARY, 1921 


NUMBER 2 





MORTALITY AND END-RESULTS IN SURGERY! 
By WILLIAM J. MAYO, M.D., Rocnestrr, MINNESOTA 


UCH may be learned by a study of 
M the mass of surgical material which 
passes through an institution. In 

order to secure a perspective which will not 
be distorted by the minutiz the mass rather 
than the details should be considered. Such 
an investigation will sometimes point out a 
way by which an intensive study of outstand- 
ing failures may be made to yield valuable 
suggestions. I have been impressed with this 
fact by a survey of the statistics for the past 
year from the institutions in Rochester. 
These statistics indicate that some deaths 
and many poor end-results apparently due to 
accidental or unpreventable causes occur 
with a regularity so definite that their inci- 
dence can be foretold from year to year. 
That which can be foreseen can be prevented. 
It is difficult to secure comparable statis- 
tics from different hospitals. In one hospital 
the surgeon bases, on all the facts known to 
him, his conclusions that a death should or 
should not be attributed to the operation; in 
another hospital all deaths that occur within 
2, 3, or 4 weeks after operation are counted 
as deaths from operation; while in another, 
patients with medical complications, such as 
pulmonary lesions following a surgical opera- 
tion, are transferred to the medical side of the 
hospital, and if deaths follow they are classi- 
fied as medical deaths. In the plan adopted 
at St. Mary’s Hospital more than 20 years 
ago all deaths in the hospital are charged to 
operation, without regard to the length of 


time thereafter or the actual cause of death. 
This occasionally produces a grotesque result, 
for example, a patient commits suicide after 
a trivial operation, or a patient after an explo- 
ration in which advanced carcinoma is found 
remains in the hospital until death occurs, 
since only in a hospital can he be cared for 
properly. Sometimes, on the other hand, if 
an exploration is made and the condition 
found inoperable the patient is permitted to 
return home in a few days if his family can 
care for him since nothing is to be gained by 
keeping him in the hospital. Yet if he had 
remained in the hospital he would have died 
within 2, 3, or 4 weeks. In detailed instances, 
injustices can be cited either way, but on the 
average the method is not essentially unfair. 

In 1919, 10,280 operations were performed 
by ten surgeons working under similar condi- 
tions in St. Mary’s Hospital, with a mortality 
rate of 1.7 per cent. Five thousand, six hun- 
dred seventy-one of the 10,280 operations 
were performed for conditions involving the 
abdominal cavity; it is of these cases I wish 
to speak. 


OPERATIONS ON PELVIC ORGANS OF WOMEN 

Two hundred sixty-five operations were 
performed on the ovaries and fallopian tubes 
for cancer of the ovaries, all types of ovarian 
cysts, tuberculosis of the tubes, extra-uterine 
pregnancy, pus tubes, infections, and so forth, 
with a mortality rate of 0.7 per cent. Com- 
paring these statistics with those of former 


1Retiring President’s address before the Clinical Congress of the American College of Surgeons, Montreal, October, 1920. 
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years, I find that for years the operative 
mortality in such cases has been low. Shall 
such excellent results be ascribed to greater 
knowledge of the pathological conditions 
and to technical skill or partly to certain 
factors the importance of which we have not 
fully realized? First, the pelvic peritoneum of 
woman has, through heredity, a remarkable 
degree of protective ability and the shape of 
the pelvis and its surroundings mechanically 
aid localization of infections. Second, the 
omentum and the epiploic tags of the pelvic 
sigmoid have great power to destroy noxious 
agents and absorb the residue. Perhaps, too, 
the aseptic condition of the ovaries and tubes 
contrasted with the septic condition in the 
gastro-intestinal tract is a contributing fac- 
tor. The end-results of such operations on 
the pelvic organs of women, however, are by 
no means comparable with the low mortality. 
The disturbance of the endocrine functions in 
which the ovary plays so important a part, 
especially in young women, leaves serious 
neuropathic sequel, and an intensive study 
of conservative methods by which such 
sequel can be averted is relatively of greater 
importance than the study of mortality. 

Five hundred thirty-nine hysterectomies 
were performed with a mortality rate of 1.6 
per cent. Considering the serious character 
of the operation necessary in this group of 
cases the mortality is not unsatisfactory. 
However, because of the abolition of menstrua- 
tion in such patients, there is again the neces- 
sity in benign disease for the study of more 
conservative methods in order to prevent 
when possible the type of endocrine disturb- 
ances which occur after radical operations on 
the ovaries and tubes, and serve to heighten 
our interest in conservative myomectomy 
for myomata instead of in destructive meas- 
ures, such as hysterectomy and radium. For 
other than neuropathic reasons the end-results 
of hysterectomy for benign disease are 
not always satisfactory. Subtotal hysterec- 
tomy does not give such good end-results as 
total hysterectomy. The cervix remaining 
is an average cancer liability, and cystic 
degeneration of the cervix sometimes follows 
which causes an acrid leucorrhcea and 
excessive shrinkage of the vagina requiring 


subsequent removal of the cervix for relief. 
It is rare that a patient on whom a total 
hysterectomy has been performed has local 
complaint following operation. Therefore, 
looked at from the standpoint of end-results, 
if hysterectomy is necessary, total hysterec- 
tomy is a more conservative operation than 
subtotal hysterectomy. 

Statistics can be very misleading. Sir 
Berkeley Moynihan once remarked: “‘Statis- 
tics can be made to tell anything, even the 
truth.”” Ninety-six of the 539 hysterectomies 
were performed for carcinoma of the uterus 
without a death. This statement without 
explanation would be the truth, yet it might 
lead to false conclusions. The remarkable 
effect of radium in certain cases of cancer of 
the cervix has revealed an agent which can be 
applied more or less successfully to a large 
group of advanced carcinomata of the cervix 
that formerly gave rise to a high operative 
mortality. The results in these ninety-six 
hysterectomies are not fairly comparable 
with the results obtained in the average 
group of cancers of the uterus which were 
operated on in the preradium period. The 
treatment of carcinoma by radium previous 
to operation has much to commend it. The 
effect of the radium is produced during the 
hours that it is in place. The malignant cells 
become oedematous through disturbance of 
the circulation, the nuclei are destroyed or 
at least temporarily devitalized, and opera- 
tion during this period of cell sickness is less 
liable to be followed by grafting of malignant 
cells, which, I believe, is one of the most fre- 
quent causes of recurrence of carcinoma fol- 
lowing operation. Further study should be 
given to methods of treatment that combine 
radiumtherapy and surgical procedures in 
order that better end-results may ensue. 


OPERATIONS ON THE BILIARY TRACT 

In the series of 10,280 operations 1,000 
cholecystectomies were performed with a 
mortality of 1.6 per cent. The operations 
were for acute infections, perforations, carcin- 
omata, chronic infections, stones, and all 
other causes for which the gall-bladder is 
removed. Cholecystectomy has taken the 
place, to a large extent, of cholecystostomy 
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because of the well known fact that the gall- 
bladder following cholecystostomy is a lia- 
bility rather than an asset to the patient. 
The mortality in this group is satisfactory, 
considering all the conditions affecting it, 
and the end-results with a few exceptions 
are excellent. Drainage hernia, which is 
ordinarily unimportant, may be of great 
importance in obese persons. Drainage is 
unnecessary in the average cholecystectomy 
and should be used only when indications 
are definite. A small percentage of infected 
common ducts will give rise to secondary 
troubles after either cholecystostomy or 
cholecystectomy, even though there were no 
stones in the common duct. Further study 
of this group of re-infections is needed. 

One hundred thirty-nine operations were 
performed for stones in the common and 
hepatic ducts with a mortality of 8.6 per cent. 
This rate is high but the reason is manifest, 
that is, late intervention in neglected cases. 
Many of the patients were in wretched con- 
dition from cachexia, jaundice, and nephritis. 
By the use of preliminary transfusions and 
the restoration of the calcium content of the 
blood to normal we have been able to reduce 
a coagulation time (average normal, 5 min- 
utes) from as high as 30 minutes to less than 
12 minutes. 

In one case of choledochotomy which ended 
in death, stones overlooked at operation were 
found in the common duct at necropsy; this 
humiliating experience was not our first. 
Stones in the common duct can be located 
and removed but it is difficult to be sure that 
there are no stones or fragments higher up in 
the hepatic ducts which may work down later, 
to the dismay of the patient and the chagrin 
of the surgeon. Greater care must be exer- 
cised to see that stone fragments are not left 
in the common and hepatic ducts. Careful 
dilatation of the duodenal end of the common 
duct permits normal bile drainage and may 
enable stones overlooked in the hepatic duct 
to pass out with the flow of bile. In a small 
percentage of cases olive-shaped or cartridge- 
shaped pigment stones reform in the common 
duct following choledochotomy and require 
a second or even a third operation for final 
cure. Experience teaches that unless there is 


obstruction with jaundice and definite cholan- 
geitis the value of bile drainage to the surface 
following operations on the biliary apparatus 
has been overrated. 


OPERATIONS FOR ULCER OF THE DUODENUM 
AND OF THE STOMACH 


Seven hundred eleven operations were per- 
formed on the duodenum for acute and chronic 
ulcers and their complications, with a mortal- 
ity of 0.9 of 1 per cent. The end-results are 
satisfactory in 95 per cent of patients with 
demonstrable ulcers. In cases in which proper 
operation does not give relief the rule is that 
there is no ulcer, and operation is performed 
on a mistaken diagnosis. We have cut off 
more than 200 gastro-enterostomies made in 
cases of this description. In fourteen of these 
cases the first operation was made in our 
clinic during our early work. The large major- 
ity of patients who have trouble following 
operation develop it within the first year. 
So far as gastrojejunal ulcers are concerned 
the end-results have been much better since 
we have substituted catgut for silk sutures. 
Some of the smaller duodenal ulcers, espe- 
cially of the type that causes hemorrhages, 
can be cured by excision with the knife or 
cautery, as practiced by Judd and Balfour, 
without gastro-enterostomy. The results of 
excision of large ulcers, because of hamor- 
rhage, with end-to-end union of the duodenum 
to the stomach by means of catgut, have been 
so excellent as to indicate an early return to 
the more localized treatment of certain duo- 
denal ulcers, as advised by Finney, without 
recourse to routine gastro-enterostomy. 

One hundred sixty-three operations were 
performed for gastric ulcer and its complica- 
tions, with a mortality of 2.4 per cent. The 
end-results of operation for gastric ulcer are 
about 85 per cent satisfactory. The perma- 
nent crippling of the stomach produced by 
the ulcer and the cancer liability are two 
factors that cannot be ignored. Gastro- 
enterostomy often fails to cure gastric ulcer 
unless the lesion is obstructive at the pyloric 
end of the stomach, and excision often fails, 
unless the ulcer is small and on the cardiac 
end. After a suitable specimen is removed 
for frozen-section diagnosis excision by cau- 
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tery with gastro-enterostomy is the logical 
procedure, and in the large calloused ulcer 
partial gastrectomy is the operation to be 
preferred. 

The summary of results in the foregoing 
groups of cases is on the whole satisfactory. 
Individual surgeons of skill and experience 
quote statistics of lower mortality and better 
end-results. The fact that these are not the 
result of the work of a single surgeon but of 
ten surgeons shows that they represent the 
average results of American surgeons. It is 
very evident that the American surgeon is 
taking his responsibilities seriously and the 
end-results in the groups discussed more 
than justify the surgical risks. 


OPERATIONS FOR MALIGNANT DISEASE OF THE 
GASTRO-INTESTINAL TRACT 


We come now to a different group, that of 
carcinoma of the gastro-intestinal tract, in 
which the mortality is high and is no longer 
a friendly guide, and the end-results are not 
so satisfactory. The death rate does not per- 
haps depend so much on technique as on the 
character of the case which the surgeon 
accepts for operation. One hundred five 
resections of the stomach were performed for 
cancer, with ten deaths. While this record is 
not the best from the mortality standpoint 
shown for a year in St. Mary’s Hospital, it is 
the best considered from the standpoint of 
operability, because each year we have 
advanced the frontier, accepting for radical 
operation patients who would not have been 
considered in former years. 

The radical operation was performed on 
sixty-three patients with carcinoma of the 
large intestine, with eleven deaths, and on 
seventy patients with carcinoma of the rec- 
tum and rectosigmoid, with seven deaths. 
Preliminary colostomies for obstructions, and 
subsequent operations besides the radical 
operation, sometimes three or more on a 
single patient, are counted as one case. It is 
difficult to justify this mortality rate, but the 
fact stares us in the face that operations per- 
formed even in advanced stages of this 
dreadful malady have resulted in permanent 
cures, when the condition left alone makes 
death welcome. 
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In our early experience operations for car- 
cinoma of the large intestine and rectum gave 
a low mortality and a high percentage of five- 
year cures. However, when we began to 
consider every patient with cancer of the 
colon and rectum registered in the clinic, 
whether in a hopeless condition, whether 
operated on previously, or whether explora- 
tion, colostomy, or resection had been done, 
the results did not appear so good. The excel- 
lent showing was made only when we were 
operating on about 25 of 100 of these patients 
and although 50 per cent of those operated on 
were cured they were but 13 of the 100. 
When we operated on 50 per cent of the 
patients the mortality went up and the per- 
centage of cures came down, but we had 9 
more of the 1oo cured. Finally we pushed 
the operative frontier up to 71.8 per cent. 
The mortality again went up and the per- 
centage of cures, as would be expected, came 
down, but we had 5 more persons alive at 
the end of the 5 years, or 27 instead of 13 
of 100 cured. 

The well known facts that in the normally 
grossly infected areas of the intestine carci- 
noma does not involve the glands early but 
late, that often when the glands apparently 
are involved they show only infection, and 
that the fixation and involvement of the sur- 
rounding tissues may still leave the disease 
local is my excuse, if an excuse is necessary, 
for some of the radical operations I have 
performed. I have resected two loops and 
several times three loops of the small intes- 
tines adherent by their periphery to the 
carcinomatous growth, with end-to-end union, 
removing part of the wall of the bladder, the 
pelvic colon, and the entire rectum, and the 
end-results have been so remarkable as to 
justify the primary mortality. We are some- 
times tempted to perform a permanent colos- 
tomy and turn the very bad cases over for 
radium treatment, as in cancer of the cervix. 
This may eventually prove wise, but as yet 
I have seen no cures from radium treatment 
in cases of this description, although great 
palliation is sometimes secured. Preliminary 
colostomy for the purpose of cleansing the 
part to be operated on, of keeping the wound 
clean after operation, and especially for the 
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use of radium in the growth before operation, 
effects a reduction of mortality and improves 
end-results. The advantage gained in this 
manner, however, is at once lost by the 
extension of operability. 

One may well ask why preliminary opera- 
tions, drainage, and colostomy should not 
be done in all cases. There are certain condi- 
tions which, if treated by temporary pallia- 
tive operations, for one reason or another, 
never come to a radical operation that will 
cure. This is particularly true of the infec- 
tions around cancerous growths of the sig- 
moid which are rapidly followed by extension 
of the carcinoma in the adjacent structures. 
Much of the credit given two-stage opera- 
tions is due to the fact that the secondary 
resection may not be done in the bad cases 
in which there is no improvement after the 
first stage, and they are thus automatically 
eliminated from the record. The same is 
true of the two-stage operations for cancer 
of the stomach. 

Colostomy should be done in cases of acute 
obstruction, but not necessarily in other 
cases; while it temporarily benefits the patient 
too often he dies later without further effort 
for cure, thus relieving the mortality sheet 
of a heavy load, but the patient is just as 
dead as though he had died of a one-stage 
radical operation which would at least have 
given him a fair chance. Further, I am con- 
vinced that if the peritoneum over a growth 
is handled some days before its removal 
early peritoneal extension may result. When, 
as in cancer of the rectum, the growth lies 
below the peritoneum, preliminary colostomy 
is generally indicated. 

The two great causes of death following 
operation in these cases are sepsis and second- 
ary pulmonary complications. Such pulmo- 
nary complications are too frequently attribut- 
ed to the anesthetic. We have found them 
just as frequently in cases in which local 
anesthesia was used. The mere act of han- 
dling such infected masses may set free can- 
cerous or septic emboli and cause pulmonary 
complications which are the immediate per- 
haps rather than the primary cause of death 
The peritonitis found at necropsy may have 
the same relation to the operation, that is, 
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not a primary death-producing peritonitis, 
but essentially terminal. 

The study of the mortality in this group of 
cases has been most profitable. We have 
secured necropsies on nearly all the patients 
who died. The necropsies in my cases showed 
that some of the patients who died following 
operation were in hopeless condition and 
should not have been operated on. In others 
death occurred as the result of circumstances 
more or less avoidable. If these latter opera- 
tions could be performed again undoubtedly 
they could be done better; in any event if we 
do our duty by these unfortunate patients 
there will be a considerable mortality. 

The value of careful exploration to prevent 
unavailing operations is obvious. The relief 
of acute obstructions before the radical opera- 
tion is performed, the improvement of 
measures to render the intestinal site of 
operation clean and free of fluids, and 
finally, during operation, early control of the 
circulation and gentle manipulation of the 
growth to prevent septic or cancerous hema- 
togenous infections will do much to improve 
results. 

To turn from mortality to end-results is a 
more cheerful task. Few operations on the 
human body for cancer give end-results so 
favorable as operations on the large intestine. 
McVay has recently studied the findings 
from a pathological standpoint in our cases 
of cancer of the large intestine. An inter- 
esting side light was thrown on the end-results 
by the investigation. Exactly 50 per cent of 
the patients operated on more than 5 years 
before had lived more than 5 years. I have 
never perused more cheerful letters than those 
received in answer to inquiries. We were 
able to obtain information from 91.6 per 
cent of the patients: One was alive after 15 
years, four after 14 years, seven after 12 
years, and eight after 10 years; and the num- 
bers of patients in the shorter periods showed 
corresponding increases. All types of opera- 
tions resulted in cures; this was equally true 
of all types of radical operations for cancer 
of the rectum. The controlling factor was 
glandular involvement; 70.8 per cent of the 
patients without glandular involvement by 
cancer were cured. 
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LESSENED MORTALITY AND BETTER 
END-RESULTS 


It seems almost idle to reiterate that early 
operation in cases of benign and malignant 
disease would reduce the mortality and give 
better end-results. The medical profession, 
however, is not in accord with regard to the 
necessary steps to bring this about, and it is 
not to be expected that the public will respect 
divided opinions. The surgeon is often intol- 
erant and the internist self-sufficient. The 
patient, because he has a surgical complica- 
tion, is arbitrarily assigned to a surgical ward; 
or a surgical patient, because the diagnosis 
is uncertain, is detained unduly in a medical 
ward. A very respectable minority of diseases 
are on the border-line. There should be hospit- 
al beds especially devoted to such border- 
line cases in which the diagnosis is doubtful 
or in which the indications for treatment are 
not clear, in order that a joint attack may be 
made on disease. One group of cases may be 
treated surgically, and another similar group 
medically, and direct comparison made from 
a noncompetitive standpoint. 

Group medicine, in some form, is the only 
means by which the patient can receive the 
attention to which the advancement of medi- 
cal science entitles him. A medical building 
with a medical library where physicians can 
meet, common access to laboratories contain- 
ing modern means of diagnosis with good 
technicians in charge, the whole managed and 


controlled by the physicians of a community, . 


would enable every patient, rich or poor, to 
obtain proper treatment. A basic fee may be 
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charged each physician, the remainder of 
the expense to be divided in proportion to 
each member’s use of the equipment. Ar- 
rangements for mutual consultations, for 
early diagnosis, and the proper handling of 
emergency cases should be made. The city’s 
health and institutional work should also be 
performed by the medical group and the pro- 
ceeds devoted to bettering the equipment of 
the laboratories. All of these desirable arrange- 
ments may be made possible by co-operation 
between the physicians of a community. 
Properly considered, group medicine is not 
a financial arrangement, except for minor 
details, but a scientific co-operation for the 
welfare of the sick. Medicine’s place is fixed 
by its services to mankind; if we fail to 
measure up to our opportunity it means 
state medicine, political control, mediocrity, 
and loss of professional ideals. The members 
of the medical fraternity must co-operate in 
this work and they can do so without inter- 
fering with private professional practice. 
Such a community of interests will raise the 
general level of professional attainments. 
The internist, the surgeon, and the specialist 
must join with the physiologist, the patholo- 
gist, and the laboratory workers to form the 
clinical group which must also include men 
learned in the abstract sciences, since physics 
and biochemistry are leading medicine to 
greater heights. Union of all these forces will 
lengthen by many years the span of human 
life and as a by-product will do much to 
improve professional ethics by overcoming 
some of the evils of competitive medicine. 
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OF GASTRIC 


AND DUODENAL ULCER' 
By JOHN B. DEAVER, M.D., F.A.C.S., anp STANLEY P. REIMANN, M.D., PHILADELPHIA 


ical versus medical treatment of peptic 

ulcer, it seems, may be expected to ap- 
pear upon the program of our medical societies 
almost equally with the seasonal or periodic 
attacks of the disease. 

I have repeatedly stated my belief that ul- 
cers that present early symptoms and are 
treated early, especially in the acute stage, 
may heal by medical treatment, but I must 
emphasize the important fact that few ulcers 
give early symptoms that are recognizable as 
such. The réle of focal infection as a causa- 
tive factor of the disease, such as the tonsils, 
the sinuses and especially the appendix, the 
chief actor in the drama, is an important one. 
If the infection is recognized and properly treat- 
ed before the ulcer forms, or when in its very 
early stage, much good can be accomplished, 
but after the ulcer has formed and its margins 
are indurated and calloused the treatment of 
focal infection, if present and acknowledged 
as responsible for the symptoms, will do about 
as much good as putting out a match after 
it has started a conflagration; or taking out 
an acute appendix in the presence of diffuse 
peritonitis, in the hope of arresting the 
peritonitis. Such a course is fallacious, un- 
philosophical and entirely illogical. 

Peptic ulcer is an insidious disease and the 
symptoms are usually not aggressive until it 
is well established. Furthermore, the longer 
an ulcer remains unhealed the less amenable 
is it likely to be to surgical or any other 
treatment, and finally there remains the 
formidable danger of perforation, in about 7 
per cent of cases, of carcinoma in a large 
percentage of gastric ulcers, as well as 
hemorrhage and hematemesis from the un- 
healed ulcer. If these were the only reasons 
they would be sufficient for my persistent be- 
lief that treatment of chronic peptic ulcer is, 
with but few exceptions, essentially surgical. 
But the most incontrovertible argument for 
my belief is the 90 per cent or more of cures. 


ke discussion as to the merits of surg- 


In my service at the Lankenau Hospital 
within the years from January, 1916, to Jan- 
uary, 1920, I have treated 215 duodenal and 
53 gastric ulcers; the average duration of 
symptoms in the series being 9.2 years. Dur- 
ing the same time there were 19 cases of per- 
forated ulcers of the duodenum and the 
stomach. 

As a result of an inquiry sent in April, 1920, 
to 227 chronic ulcer patients (those operated 
upon in 1919 being omitted) I have received 
103 (45 per cent) replies. Of these, 90 report 
freedom from symptoms, that is to say go 
per cent cured for a period of 2 or 3 years 
after operation. These were, of course, cases 
of actual ulcer visible to the eye and a larger 
number of them excised and examined 
microscopically, and not the symptomatic 
ulcers, or those demonstrated by X-ray 
with an error of 10 per cent or more that has 
to be reckoned with. 

As to the best manner of treating ulcers 
by means of surgery, excision remains the op- 
eration of choice, but it cannot always be 
the chosen method, much depending upon the 
location of the ulcer, its size, the degree of 
involvement of the visceral coats, extent of 
induration, etc. 

A small ulcer will probably involve only the 
mucous and submucous coats, while a larger 
one will encroach upon the muscularis, and 
some old callous ulcers will involve all the 
coats, and perhaps neighboring viscera espec- 
ially the pancreas to which they are often 
adherent. 

It is my practice whenever possible to 
excise the ulcer with knife or cautery. 

When the ulcer has not to any great extent 
impaired the mechanism and the motility of 
the stomach, simple excision without a 
posterior gastro-enterostomy will suffice. But 
from the standpoint of rationality and cure, 
that is to say, subsequent freedom from symp- 
toms, gastro-enterostomy is indicated in all 
cases that present marked hyperacidity 


1 Read before the County Medical Society, Philadelphia, May 26, 1920. 
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Fig. 1. 


before operation. The rationale of the 
mechanism of the opening between the stom- 
ach and the bowel has been clearly pointed 
out by Paterson. He attributes the beneficial 
effects of the anastomosis to the neutralizing 
action on the gastric secretion of the duodenal 
and pancreatic juices which regurgitate into 
the stomach through the new opening. 
This produces a diminution of the total 
acidity of the gastric contents. This diminu- 
tion, which Paterson estimates to be about 30 
per cent, is not entirely due to the chemical 
process but to a great extent also to reduction 
of the total chlorides in the gastric contents 
as the result of diminished secretion. During 
the churning movements of the stomach some 
of the gastric juice is forced through the new 
opening. This together with the relief of the 
pylorospasm, formerly engendered by the 
hyperacidity, prevents the acidity from rising 
to its previous figure. A further escape of the 
acid into the jejunum promotes the secretion 
of the pancreatic juice. This earlier secretion 
of pancreatic juice in turn causes an earlier 
diminution of the gastric secretion, with con- 
sequent reduction in the total chlorides se- 
creted by the gastric mucous membrane. 
Charles Mayo likens the relation of ulcer 
and gastro-enterostomy to the process of 





Gastric ulcer. 
are not carcinomatous, but are enlarged from acute and chronic inflammatory 
products. 

Fig. 2. Gastric ulcer. 
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Fig. 3. Duodenal ulcer. 

scientific farming. The first thing a farmer 
does with a piece of dark, soggy soil is to drain 
it from beneath, and after the ground is dry 
he treats it with lime and then sows his crop 
and finally reaps his harvest. Similarly, gas- 
tro-enterostomy drains the stomach, the re- 
gurgitating duodenal and pancreatic juices 
act as lime or alkali on the gastric juice and 
prepare the soil for undisturbed digestion and 
a harvest of good health. 

The relief afforded by gastro-enterostomy is 
generally so complete that the patient is apt 
to indulge in various kinds of food which 
he has not been able to enjoy for many years. 
Indeed, it is not uncommon to have patients 
declare themselves so well that they feel as 
though they could eat cobblestones. I do not 
advise the trial. It is well, however, to warn 
these patients of the necessity of restricting 
the diet for at least 6 months in order to give 
the chronically inflamed mucosa a chance to 
be restored to a healthy condition. And 
particularly, patients, who had a _ very 
high acidity before operation should be 
instructed to abstain from meat until gastric 
analysis demonstrates subnormal acidity. A 
number of replies to my inquiries speak of 
slight symptoms remaining for a few weeks 
after operation before there is a return to per- 
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fect health. These are the cases that probably 
fail to heed the warning. 

After gastro-enterostomy a certain, varying 
amount of bile enters the stomach, the quant- 
ity usually diminishing after a few weeks. The 
presence of bile in the fasting stomach some 
time after the operation indicates either a 
defective, too small, efferent opening, or spur 
formation on the posterior wall of the gut, or 
interference with the vis a tergo due to twisting 
of the proximal jejunum on its long axis, or 
to too long a loop or to some other error in 
the technique of the operation. 

One word as to spur formation, just men- 
tioned, and which may perhaps be not quite 
clear. In applying the first suture of the 
intestine to the stomach it is essential that the 
line be made exactly opposite the mesenteric 
attachment of the bowel, otherwise the 
posterior wall of the gut will be drawn up and 
the bile instead of flowing over an even path 
would have to travel over the convexity or 
spur thus formed, and since a fluid naturally 
seeks the path of least resistance, too much of 
the bile will flow into the stomach. 

Ulcers at the pylorus, the most common 
site of peptic ulcer, will in a large percentage 
of cases demand pylorectomy, since the 
lumen of the stomach at this point is not 
large enough to permit excision alone, unless 
the resulting opening is so small that its 
closure will not interfere with the lumen. 

The most favorable ulcers for excision are 
those on the walls of the stomach and small 
ulcers on the lesser curvature. In excising an 
ulcer on the lesser curvature it is best to 
close the wound in a direction opposite to that 
in which it was made; for example, if the open- 
ing is made crosswise, it should be closed 
lengthwise. This not only does not interfere 
with, that is diminish, the lumen, but if any- 
thing, makes it larger at the point of suture. 

When the ulcer on the lesser curvature is 
comparatively near the pylorus and there is 
considerable induration, subtotal gastrectomy 
is indicated, and of course posterior gastro- 
enterostomy. 

Large callous ulcer located to the middle or 
to the left of the median line of the lesser 
curvature, with extensive induration involv- 
ing the walls of the stomach are best treated 





Fig. 4. Location of ulcers. 


by circular resection, and end-to-end anasto- 
mosis with posterior gastro-enterostomy to 
the pyloric side of the line of suture. Formerly 
I did not always make the anastomosis, but 
since I have adopted the procedure I have ap- 
plied it many times with most satisfactory 
results. Ulcers on the anterior wall can be 
excised and the opening closed. This also 
holds true with regard to ulcer on the posterior 
wall. The question of gastro-enterostomy will 
depend on the degree of acidity before opera- 
tion and upon the custom of the individual 
operator, based upon wide experience which 
enables him to arrive at a quick decision suit- 
able to each case. 

Ulcers on the posterior wall can usually be 
excised by making an opening in the anterior 
wall of the stomach (gastrotomy) and dealing 
with the ulcer through the cavity. After 
closing the anterior wall, the suture can be 
reinforced by entering the lesser peritoneal 
cavity through the gastrohepatic or gastro- 
colic omentum or through the intercolo-epi- 
ploic route. When the ulcer on the posterior 
wall is close to or adherent to the pancreas 
it is best attacked by an approach through 
the lesser peritoneal cavity by way of the 
gastrohepatic omentum or one of the other 
routes just mentioned. The separation of an 
ulcer adherent to the pancreas is most ad- 
vantageously made with the cautery knife. 
In order to avoid the re-formation of adhe- 
sions after the operation, William J. Mayo 
has devised an ingenious scheme; after the 
ulcer is excised and the opening closed he 
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Fig. 5. Duodenal ulcer. Acute. 
with narrow rim of necrotic tissue. 


brings up the free border of the great omen- 
tum through an opening in the gastrocolic 
omentum, carrying it up between the 
stomach and the pancreas and implanting it 
over the site of the line of suture. 

In the treatment of duodenal ulcers we 
cannot be quite so free with our radicalism 
except when the site of the ulcer is the first 
portion of the duodenum. The operation of 
choice for an ulcer at this site with widespread 
induration is pylorectomy. But if the ulcer is 
a small one excision will suffice. Ulcer in the 
second portion of the duodenum is a different 
proposition. If located on the inner pan- 
creatic wall, it will rarely require more than a 
posterior gastro-enterostomy. If on the outer 
or external wall, excision or infolding of the 
ulcer may be feasible. But oftentimes this 
cannot be done on account of its close 
proximity to the entrace of the common duct. 
In such cases posterior gastro-enterostomy is 
indicated. 

As I have indicated at the outset, by sur- 
gical treatment I am able to report go per cent 
of cures in cases that were traced. 

Not only does surgery afford physical re- 
lief, but it also gives mental relief by removing 
the constant fear of a return of the trouble, 
and the economical loss entailed by renewed 
treatment. 

This discussion would, of course, not be 
complete without considering the uncured 
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under the ulcer base. 


cases. The usual 2 per cent of marginal ul- 
cers were encountered in the series; not all 
of them, however, had been originally op- 
erated upon by me. The technique of the 
original operation plays a very important 
role in the incidence of marginal ulcer and 
while I could have much to say with respect 
to this, it would hardly be of interest to this 
body of medical men whom I have the 
pleasure of addressing this evening. Other 
elements enter into the question of the case 
not benefited by surgery, such as individual 
disposition, nervousness, and the like; and I 
am convinced that these cases, although 
they may be temporarily benefited psychologi- 
cally as well as physically by medical methods, 
they will not be permanently benefited by 
any treatment, no matter how refined, except 
probably by operation. 


PATHOLOGY 

The pathological study of these ulcers is 
based on 143 specimens, 48 from the stomach, 
and g5 from the duodenum. They were re- 
ceived in the routine way from the operating- 
room, described, portions chosen for section, 
fixed in 4 per cent formaldehyde, and his- 
tological preparations made, and stained with 
haematoxylin-eosin. 
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Fig. 7. The overhanging edge. 


It is recognized that comprehensive de- 
scriptions of the pathological anatomy have 
been published from time to time since the 
days of Cruveilhier (1), and even before. 
Rokitansky (2), Virchow (3), and a host of 
later authors, from time to time, contributed 
a share toward the facts of this disease. Rok- 
itansky, for example, gives very wonderful 
descriptions of gastric ulcers, describing their 
pathological anatomy, their situation, their 
tendency to perforate and to cause hemor- 
rhages; and also calls attention to the origin 
of carcinoma from them. Bamberger theorizes 
as to their mode of formation, suggesting ex- 
planations which still have adherents at the 
present day. 

The present study does not throw any light 
upon any of the fundamental problems in- 
volved, but it serves a useful purpose in 
conjunction with the clinical remarks of Dr. 
Deaver. It shows that these ulcers were 
typical of those described in the literature, 
and among them were met practically all the 
complications and sequele of which we are 
accustomed to think. 

Twenty-one of the total number occurred 
in females, and 122 in males, a proportion of 
1: 6. This is unusual. Statistics, however, of 





Fig. 8. Chronic duodenal ulcer. 


various authors vary greatly; and too much 
importance cannot be attached to individual 
reports. Considered generally, the propor- 
tions are possibly slightly more males than 
females. 

In all except five, there was only one ul- 
cer; two were present in three, and three ul- 
cers present in two specimens. Two of those 
containing multiple ulcers were from the 
duodenum. 

The extremes of size of the ulcers were 
from one-half millimeter to 10 centimeters in 
diameter. The actual ulceration variously 
involved mucosa, submucosa, muscularis, 
and peritoneum. The majority had as a base 
what would correspond to the inner layer 
of the muscularis. The general shape was 
rounded or oval. In five specimens, a serpig- 
inous type was present, and it seemed likely 
in at least three of these, that there had been 
several ulcers which had coalesced. (Photo- 
graphs of paintings of several of these gross 
specimens are shown in Figures 1, 2 and 3.) 
Specimens from the duodenum showed a less 
proportionate number having the typical 
punched out appearance and extensive fibro- 
sis than those from the stomach. Dr. Deaver 
comments that he met frequent typical old 
calloused ulcers in the duodenum lower down 
in that viscus in a position where excision was 
not feasible, and hence, these specimens were 
not examined pathologically. 

The location of these ulcers is depicted in 
the diagram; those in the stomach and those 
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in the duodenum being expressed as separate 
percentages (Fig. 4). The figures are com- 
piled from the total number met at the op- 
erating table; and thus a larger total than 
were removed and examined pathologically 
are included. 

For purposes of discussion, the ulcers have 
been divided roughly into acute, of which 
there were 5 in the stomach and 17 in 
the duodenum; and chronic, of which there 
were 29 in the stomach and 62 in the duode- 
num. A general description on which this 
classification is based is as follows: 

The acute variety showed ulceration ex- 
tending in the majority of cases through 
the mucosa, and part way through the sub- 
mucosa. The area was typically rounded, 
from 1 to 10 millimeters in diameter with 
intensely congested base and surrounding 
tissue. Peritoneal involvement in the deeper 
ones was shown by congestion and a flake 
or two of fibrin. Histologically, intense 
active congestion of the bases and edges was 
seen with a small rim of necrotic tissue as an 
immediate base. The neighboring parts 
showed more or less oedema, cellular infiltra- 
tion, and perhaps the first beginning of repair 
(Figs. 5 and 6). A very remarkable type was 
seen in 21 instances. The ordinary evidences 
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(Edema of muscularis: in an acute exacerba- 


Fig. 10. 
tion. 


of inflammation and repair in these were en- 
tirely absent, and it seemed as though a por- 
tion of the stomach or the duodenal wall had 
been gouged out quite clean by some instru- 
ment, and that no inflammatory reaction of 
any kind had taken place. This process, 
histologically, was nothing more or less than 
necrosis of the involved part. 

The chronic ulcers showed the classic crater- 
like appearance with rolled-in, overhanging 
edges (Figs. 7 and 8). Scar tissue hardened 
the edges and base, and more or less con- 
gestion and punctate hemorrhagic spots in- 
fluenced the color. The indurated area and 
the congestion faded out into the surrounding 
tissue to a greater or less distance. The bases 
were covered with a thin layer of dirty necrot- 
ic material. When this was wiped off, an 
indolent, easily bleeding, ragged granulation 
tissue showed. The peritoneal coat was often 
thickened, ragged where adhesions were 
separated, and lymph nodes in the neighbor- 
hood were enlarged, hard, and fibrous (Fig. 1). 
Histologically, the bases and edges were 
formed of old scar tissue, liberally sprinkled 
with lymphocytes, and the edges covered by 
more or less degenerated mucosa. Little 
tendency toward active healing was evident. 
The scar tissue and cellular infiltration ex- 
tended into the muscular coats in advance of 
the necrotic process, and infiltrated between 
muscle bundles laterally and downward (Fig.g). 
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Ulceration in an apparently healed ulcer. 


Fig. 11. 


An acute exacerbation was evidenced 
grossly by much more decided congestion, 
swelling, and oedema, giving the ulcer, 
especially its edges, a puffy appearance and 
a more boggy sensation to the touch. The 
base was more ragged and more swollen and 
the zone of reaction in the neighborhood was 
more intense and wider. Such an acute ex- 
acerbation with swelling and cedema was 
apparently the cause of an acute pyloric ob- 
struction manifested by violent uncontrollable 
vomiting in a patient who had had symptoms 
of gastric ulcer for a number of years (Fig. 10). 
Histologically, it can be shown in these ulcers 
that this more active process is not associated 
with attempts at repair. Necrosis is extending 
in the edges and base. Numerous pus cells, 
plasma cells, and eosinophiles are scattered 
throughout, and cedema and cellular infiltra- 
tion penetrate beyond the region of old scar 
tissue, that is, beyond the edge of reaction 
of the old ulcer. This occurred in 14 ulcers 
of the stomach and in 16 of the duodenum. 

The question of repair of these ulcers is still 
a debatable one. The fact that in the clinical 
manifestations of the disease relapses and 
recurrences of symptoms occur even after 
long intervals, adds much to the difficulties 
of certain decision. An ulcer may heal and 
symptoms disappear, but when the symp- 
toms recur, it is impossible to say whether 
it is the same old ulcer or a new one. Figure 
11 is a photograph of a section of a duodenal 
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Beginning carcinoma in the edge of an ulcer. 


Fig. 12. 


ulcer from an individual who was operated 
upon in an interval so to speak, between at- 
tacks. At the operation, a scar was found 
and it was thought that it was a healed ulcer. 
Pathologically, as the photograph shows, the 
ulcerative process is ‘still present. In those 
remarkable instances where no inflammation 
about the ulcer was found, no signs what- 
ever of repair could be seen. They have 
been classed as acute ulcers. Histories are 
more or less unreliable, and pathologically, 
nothing more definite can be said of the 
duration of the process. 

Depending on the viewpoint and the cri- 
teria chosen, the incidence of carcinoma aris- 
ing from ulcers varies in published reports 
from 5 or 6 to 70 per cent. It can safely be 
said that carcinomata do arise from gastric 
ulcers, and whether the percentage be high or 
low, the fact is a most important one for clin- 
ical use. Ewing (4) has discussed the criteria 
upon which the diagnosis of carcinoma follow- 
ing ulcer can be based. With these in mind, 
the last 100 specimens of gastric carcinomata 
removed surgically have been reviewed. In 
the history of these patients the special point 
of duration of symptoms has been noted. 
Many of these patients gave the history of 
repeated attacks referable to the stomach, 
with subsequent recovery, more or less com- 
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Beginning carcinoma in the edge of an ulcer. 


Fig. 13. 


plete, and then finally, one attack which 
grew steadily worse until operation revealed 
a carcinoma. With these histories and the 
appearance of the specimen both grossly and 
microscopically, the percentage of carcino- 
mata arising from the old ulcers in this series 
must be placed at about 38 per cent. Figures 
12, 13, 14 are photographs under different 
magnifications, of a specimen in which the 
carcinomatous change was found at one point 
on the edge of a chronic ulcer. 

In three instances, portions of the stomach 
were removed and the pathological diagnosis 
of simple ulcer made. The patients returned 
with obvious gastric carcinomata. More sec- 
tions of the old specimen revealed an early 
carcinoma in one of these cases, but serial 
sections, fairly complete, failed in the other 
two. It must be emphasized that sections 
from four or five different regions may be 
necessary to detect a beginning carcinoma. 
The older tumors are usually easily 
recognized. 

Accessory pancreas was met in two in- 
stances. In one, a very small island of pan- 
creatic tissue was imbedded in the muscularis 
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Beginning carcinoma in the edge of an ulcer. 


Fig. 14. 


immediately under a small duodenal ulcer. 
To the other case, more interest attaches. 
The patient, a man 56 years old, was operated 
upon for intense symptoms referable to the 
right hypochondrium. A mass was excised 
from the right wall of the duodenum and acute 
and chronic ulceration was found extending 
to submucosa. Frozen section revealed pan- 
creatic tissue. On receiving this report, Dr. 
Deaver examined the pancreas proper to find 
a connection. It was entirely separate. The 
patient, according to his family physician, 
had had diabetes mellitus for many years. 
His condition after operation was unsatis- 
factory, and he died in coma on the sixth 
day. Autopsy permission was not granted. 
Serial sections failed to reveal a_ typical 
island of Langerhans, but ducts were abund- 
ant and several opened at the base of the 
ulcer. It is tempting to ascribe the presence 
of ulcer in this case to pancreatic juice, but 
while ducts were present and many acini 
contained zymogen, it can never be known 
that actual pancreatic juice was secreted by 
this nodule. Investigation of the condition 
of the islands of Langerhans in the pancreas 
itself was much desired, but could not be done. 
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Finally, a few comments on the laboratory 
examinations as diagnostic helps may be 
appended. In the ordinary routine, the 
following tests were performed: urinalysis, 
blood counts, gastric contents analyses fol- 
lowing test meals, full meals and fractiona- 
tion, and stools. In summary, the laboratory 
findings have varied according to the position 
of the ulcer, the stage of the disease and 
complications, such as pyloric obstruction, 
bleeding, etc. Hyperacidity was by no 
means constant. The discovery of blood in 
the gastric contents, either grossly or micro- 
scopically, was of considerable value. When 
present as occult blood, its significance was 
more doubtful. The laboratory findings as 
a whole have been recognized as a help, to be 
interpreted with great care, of great value in 
certain types of cases, and of little value in 
others. Misleading results were frequent, 
unless the particular picture of the particular 
case was constantly kept in mind. 


III 


CONCLUSIONS 


In conclusion, from the pathological stand- 
point, two points have been particularly 
impressive. 

1. The necessity of a careful analysis of 
the clinicopathological findings as diagnostic 
helps in the light of the conditions found in 
each individual case. 

2. The importance of a very careful gross 
examination and subsequent judicious choice 
of several blocks of tissue for section to 
exclude carcinoma. 
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HYDROCEPHALUS DUE TO 


OCCLUSIONS OF THE FORAMINA OF MAGENDIE AND LUSCHKA 
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specific cause which can and should 

be located by clinical tests during 
life. In a great many instances this cause 
is easy of correction by operation with a 
resultant cure of the disease. I realize that 
this is a very sweeping statement concerning 
a disease which has been considered idio- 
pathic and for which no treatment has been 
successful. The purpose of this paper is to 
describe a group of cases of hydrocephalus 
caused by closure of the foramina of Luschka 
and Magendie, to show the pathology by 
postmortem specimens, to describe the means 
by which it can be diagnosed clinically, and 
particularly to describe an operative proce- 
dure which will produce its cure. In previous 
papers,! I have described the pathology, 
methods of diagnosis, and operative pro- 
cedures for the treatment of other types of 
hydrocephalus. In this type of hydrocephal- 
us, the treatment is ideal in that the cause 
can be attacked directly and with every 
prospect of permanency. It is one of the 
most common of the types of congenital 
hydrocephalus, being surpassed in frequency 
probably only by the group of cases with an 
obstruction at the aqueduct of Sylvius. To 
be effective, the treatment must be applied 
in the early stages of the disease. 

A clear conception of the anatomy of the 
cerebrospinal spaces, within and without the 
brain, is an absolute prerequisite to the in- 
troduction of a successful method of treat- 
ment. It must be appreciated that the normal 
equilibrium of cerebrospinal fluid is absolutely 
dependent upon communication between the 
ventricles of the brain and the subarachnoid 
spaces. In the ventricles, cerebrofluid is pro- 
duced; in the subarachnoid space, it is ab- 
sorbed. The balance between the formation 

1Dandy, W. E. Extirpation of the choroid plexuses of the lateral 
ventricles in communicating hydrocephalus. Ann. Surg., 1918, De- 
cember; The diagnosis and treatment of hydrocephalus following 


strictures of the aqueduct of Sylvius. Surg., Gynec. & Obst., 1920, 
XXXi, 340. 


vs case of hydrocephalus has a 


and the absorption of cerebrospinal fluid is 
maintained solely by three openings which 
connect the fourth ventricle with the cisterna 
magna. These openings are the paired foram- 
ina of Luschka and the median foramen of 
Magendie. These openings are neither myths 
nor artefacts. Although they are now in- 
corporated in the modern text books of anato- 
my, there is a very uncertain attitude toward 
their acceptance by many authorities, both 
anatomical and surgical, and their demon- 
stration is usually even more indefinite. By 
many, they are looked upon as “functional” 
rather than anatomical openings. There can 
be no reason for this hesitancy in their accept- 
ance and no basis for a controversy as to their 
exact nature. They are just as definite and 
as precisely outlined as the foramen of Monro 
or the aqueduct of Sylvius. Nor is this an 
academic discussion. It is one of the greatest 
practical import, for surely no neurological 
surgeon can be competent to make a differen- 
tial diagnosis of lesions of the cerebellar 
region, and far less to perform cerebellar 
operations, who has not a perfect understand- 
ing of the importance of the foramen of 
Magendie and who does not know the fora- 
men when he sees it and who does not expose 
it at every cerebellar operation in which the 
exploration has not disclosed the lesion. To 
those who do not question the existence of the 
foramen of Magendie, these statements, 
doubtless, seem superfluous, but constantly 
the question is asked by men of authority: 
Is the foramen of Magendie a real opening, 
or is it not an artefact produced by dissection 
of the delicate membranes? The answers to 
this query are many and admit of no equivo- 
cation. 

An anatomical dissection after death shows 
the three foramina, through each of which 
a probe can easily be passed without injury 
to any membranes. The foramen of Magendie 
is exposed at most cerebellar operations and 
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through it the floor of the fourth ventricle is 
always evident. The three openings can 
easily be demonstrated at a postmortem 
examination (without any dissection) by 
cutting the mid-brain transversely and in- 
jecting (without pressure) into the aqueduct of 
Sylvius a colored solution; the color will pass 
from the fourth ventricle to the exterior 
through the foramina of Luschka and Ma- 
gendie, but through no other openings. 


ARE THE FORAMINA OF LUSCHKA AND MAGEN- 
DIE NECESSARY? 

The whole problem of hydrocephalus hinges 
on this question. As early as 1790, the re- 
nowned anatomist, Monro, the discoverer of 
the foramen of Monro, denied any communi- 
cation between the ventricles and the sub- 
arachnoid space. A curious defect in his 
argument was that, in a case of hydrocephalus, 
there were no openings and the ventricular 
system was intact. So it was in his case, for 
he missed the cause of the hydrocephalus— 
the closure of the foramina at the base. Ma- 
gendie described the foramen which bears his 
name, in 1825. It seems incredible that, at 
this late date, alarge part of his epoch-making 
contribution should have been devoted to 
proving that the cerebrospinal system con- 
tained fluid and not air or vapor. His foramen 
of Magendie was received with skepticism 
and open hostility. Renault, 1829, found the 
foramen of Magendie absent in the horse and 
dog, and his observations were even confirmed 
by Magendie, though the latter still thought 
his foramen important in man. Magendie’s 
explanation of the function of the foramen 
was not impressive and was incorrect in the 
light of our present knowledge. He assumed 
the cerebrospinal fluid to form in the pia and 
thought it passed upward through his new 
foramen into the ventricles of the brain. And 
when he found a case of hydrocephalus (1842) 
in which the foramen of Mag-ndice was closed, 
a satisfactory explanation was not forth- 
coming, though he still thought in some way 
the closure of the foramen to bs the cause 
of the disease, as it undoubtedly was. Monro 
had the cause of hydroccphaius before him, 
but missed it because of his eagern ‘ss tu prove 
a theory. Magendie maintained coniidence in 


his anatomical findings, in spite of the con- 
flict with his theories, and should receive 
credit for the first case of hydrocephalus 
in which the described pathological findings 
were the cause of the disease. 

Krause (1843) and Todd (1847) described 
the foramen of Magendie as an artefact pro- 
duced either by pressure or tearing of the 
tissues. Virchow (1854) very strongly dis- 
claimed the existence of a foramen of Magen- 
die or any other open communication be- 
tween the ventricles and the subarachnoid 
space. With Virchow’s strong opposition 
it is but natural that Magendie’s foramen 
should by that time have been thoroughly dis- 
credited. But another discovery of the great- 
est importance appeared in the same year 
as Virchow’s publication, and gradually the 
prevailing but erroneous views have been 
transformed. Luschka discovered a foramen 
on each side of the fourth ventricle at the 
point of emergence of the flocculus from the 
fourth ventricle. He also confirmed Magen- 
die’s discovery of a mesial foramen, thus 
making three foramina which established 
communication between the ventricles and 
the subarachnoid space (the cisterna magna). 
The foramina of Luschka were found to be 
constantly present in man and all mammals. 
The absence of the foramen of Magendie in 
the horse and dog is immaterial because the 
two foramina of Luschka are ample to assume 
its function. Nature has made in man the 
foramen of Magendie as an additional safe- 
guard against possible closure of the fourth 
ventricle; this is in marked contrast to the 
absence of such safeguards in case of closure 
of the aqueduct of Sylvius. Key and Retzius 
(1875) and Retzius (1896) confirmed the 
presence of the foramina of Luschka ‘n ex- 
aminations of many brains. They found the 
foramen of Magendie absent in two of one 
hundred cases examined and the foramina of 
Luschka closed in three instances. No mention 
is made whether the three foramina were 
absent in the same brains, nor of the incidence 
of hydrocephalus in the brains examined. 
Cannieu (1898), however, made similar ex- 
aminations and looked upon all the openings 
as artefacts and considered the ventricles a 
closed system and everywhere lined by 
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epithelium. Testut and Schmorl, also, shared 
this view. 

In recent communications'? I have shown 
the absolute necessity of communication be- 
tween the ventricles and the subarachnoid 
space. I have shown by experiments on 
animals that cerebrospinal fluid is formed 
from the choroid plexus which are located in 
each of the four ventricles, and that in no 
part of the entire ventricular system is there 
any appreciable absorption. It is for these 
reasons that the foramina of Luschka and 
Magendie are necessary. They permit the 
fluid to pass to the absorbing area of the 
brain—the subarachnoid space. The normal 
ventricular pathway for cerebrospinal fluid 
is from each lateral ventricle through its 
foramen of Monro into the third ventricle, 
thence through the aqueduct of Sylvius into 
the fourth ventricle and from there into the 
cisterna magna through the foramina of 
Magendie and Luschka. There are no other 
openings which allow communication between 
the ventricles and the subarachnoid space; 
all other openings which have been described 
are artefacts; nor has it been possible to 
establish artificial openings in other parts of 
the brain to replace these openings when they 
become closed, except by the operation which 
will be proposed; here alone, the anatomical 
conditions are such as to favor the restoration 
of these openings. 

From another viewpoint, the foramina of 
Luschka and Magendie can be shown to be 
indispensable. Closure of these three fora- 
mina in the same brain will, without excep- 
tion, result in hydrocephalus. This we have 
shown experimentally by producing hydro- 
cephalus in dogs; and clinically it has been 
observed in a number of patients, in many 
of whom postmortem examinations have 
been made. 

It is entirely possible, in fact it frequently 
happens, that one or even two of the three 
foramina at the base may be occluded and 
the remaining opening is adequate to allow 
the ventricular fluid to pass from the ventri- 
cles into the subarachnoid space. On the 

1 Dandy. W. E., and Blackfan, K. D. Internal hydrocephalus. Am. 


J. Dis. Child , ror4, viii, 405; 1917. xiv, 424; J. Am. M. Ass., 1913, lxi, 
2216; Beitr. z. klin. chir., 1914, xciii, 392 
2Dandy, W. E. Experimental hydrocephalus. Ann. Surg. 1919, 


August. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


other hand, it does not mean that if one, 
or even all, of these foramina are open, hy- 
drocephalus may not result. In the com- 
municating type of hydrocephalus precisely 
this condition is present, but the hydrocephal- 
us is due to an entirely different cause—the 
obliteration of the cistern or their branches. 
The inflammatory process which seals the 
cisterne or their branches usually obliterates 
one or two of the three foramina, though not 
infrequently all three openings are closed, in 
which case the hydrocephalus becomes ob- 
structive. 


THE PATHOLOGY OF OCCLUSIONS OF THE 
FORAMINA OF MAGENDIE AND LUSCHKA 


There are, apparently, two types of occlu- 
sions of the foramina of Luschka and Magen- 
die: One which occurs congenitally and is well 
advanced at birth, the second which occurs 
at all ages. The latter always follows some 
form of meningitis; the former may or may 
not be the result of an intra-uterine inflam- 
mation. 

In the cases which are apparently of con- 
genital origin, the characteristic large head 
of hydrocephalus is usually noticed about the 
second or third month, though, of course, 
the brain is largely destroyed by this time, 
showing that the disease has existed for a 
long time,—undoubtedly far back into intra- 
uterine life. I have seen four of these cases 
at postmortem examination; in all, the time 
of recognition of the hydrocephalus was 
approximately the same and, therefore, doubt- 
less the disease arose at about the same period 
of foetal life. In each of these cases, the 
aqueduct of Sylvius was treble its normal 
size, the fourth ventricle greatly enlarged, 
though there was great difference in the actual 
size of the fourth ventricle and the shape and 
size of the cerebellum. In two cases, the 
vermis was absent (Figs. 2 and 3), the two 
lateral lobes of the cerebellum were small 
nubbins, laterally placed in the angles of the 
posterior cranial fosse and connected by a 
broad expanse of a rather thin, transparent 
membrane which, in the absence of the vermis, 
was now the roof of the fourth ventricle. 
This membrane was fastened tightly to the 
lateral margins of the medulla and pons and 
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everywhere the fourth ventricle was _her- 
metically sealed, giving it the appearance of 
a huge cyst. This cyst was not adherent to 
the dura and there were no signs of any pre- 
existing inflammatory process in the posterior 
cranial fossa. The third and fourth cases 
differed from this description only in degree; 
in each the vermis was present, the fourth 
ventricle was a large cyst everywhere covered 
by cerebellum and hermetically sealed. One 
lateral pouch (lateral recess) was very trans- 
parent and extremely thin, but everywhere 
intact; this pouch was really a secondary 
bulging cyst which had protruded through a 
ring of denser tissue which corresponded 
with foramen of Luschka. In these cases no 
traces of a pre-existing meningitis were seen. 

Recently, in all postmortem examinations 
of cases of hydrocephalus, we have injected 
a colored solution into the spinal canal to 
observe its distribution in the subarachnoid 
space and in the ventricles. In two of these 
cases (with occlusion of the basal foramina) 
the solution surrounded the entire brain but 
did not enter the large dilated fourth ven- 
tricle, proving conclusively that the obstruc- 
tion was complete and the fourth ventricle, 
therefore, devoid of all communication with 
the subarachnoid space. One can pass a probe 
into the regions in which the foramina are 
normally present and one meets a bulging but 
closed pouch instead of the usual normal 
opening. Again, colored solutions injected 
into the fourth ventricle fail to reach the 
exterior as in the normal brain. If one holds 
the specimen before a light and looks through 
the enlarged aqueduct of Sylvius into the 
fourth ventricle, the transparent membrane 
can be beautifully seen surrounding the 
margins of the medulla and pons and stretch- 
ing upward across a space about 1 centimeter 
wide before attaching itself to the inferior 
margin of the cerebellum. If the brain is 
carefully removed, the arachnoid membrane, 
which forms the outer layer of the cisterna 
magna, can be dissected from the base of the 
brain, exposing the cystic membrane which 
forms the sides of the fourth ventricle and 
is entirely distinct from the pia-arachnoid. 
The presence of this delicate arachnoid tissue, 
not adherent or only slightly adherent to the 
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Fig. 1. Photographs of infant of 3 months with hydro- 
cephalus. A thoracic meningocele doubtless makes the 
cause of the hydrocephalus and the meningocele the same, 
i.e., an intra-uterine inflammatory process. At operation 
an inflammatory process was found to have occluded the 
foramen of Magendie and a large fourth ventricle resulted. 
The black lines on the head show the limits of the fon- 
tanelles. 


contiguous brain tissue, may be looked upon 
as evidence against an old inflammatory 
process, at least of a severe grade. 

We know that the foramina of Magendie 
and Luschka are secondary openings in a 
primary, closed, ventricular system. Blake! 
and Heuser? have shown these foramina to 

1 Blake, J. A. The roof and lateral recesses of the fourth ventricle. 


J. Comp. Neur., 1900, x. ; 
‘Heuser. ,C. H. Cerebral ventricles in the pig. Am.J. Anat. xv 213 
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Fig. 2. Advanced hydrocephalus resulting from com- 
plete closure of the foramina of Magendie and Lushka. 
All the ventriclesare dilated up to the point of o')struction. 
Owing to the absence of adhesions, to the absence of the 
vermis of the cerebellum, together with the presence of 
hydrocephalus at birth, we have looked upon the occlusion 
of these foramina to have been due to their failure to devel- 
op rather than to a secondary closure. /, Where foramen 
of Luschka should be; it is closed. m, Where foramen of 
Magendie should be; it is closed. 


develop in the pig embryo by a gradual thin- 
ning of the wall of the ventricle. Owing to the 
sarly period of onset of the hydrocephalus 
in ulero, and to the absence of adhesions, I 
am led to believe that this type of hydroceph- 
alus results from the failure of these fora- 
mina to develop, rather than from a secondary 
closure after their development. On_ the 
other hand, the same picture may result from 
a very mild inflammatory process which has 
sealed these foramina and has left few, if 
any, additional traces such as adhesions in 
its wake. It is not impossible that some very 
mild type of inflammation may seal these 
openings, though such an explanation cer- 
tainly seems less probable. 

There is a second group of these occlusions 
of the basal foramina, which occurs in in- 
fants, in which an old inflammatory process 
is everywhere manifest. We have seen three 
cases of this kind at necropsy and one at 
operation. The base of the brain is then sealed 


SURGERY, GYNECOLOGY AND OBSTETRICS 


to the dura, over areas of considerable extent; 
the meninges are thickened and tough, and 
the contiguous brain itself is usually thickened 
and rigid. ‘The cisterna magna and the other 
cistern are usually obliterated by adhesions. 
The foramina of Luschka and Magendie are 
occluded either completely or almost com- 
pletely. The floor of the fourth ventricle also 
shows marked evidences of the inflammation, 
ruge of scar tissue are present, and the size of 
the medulla and pons is increased by the 
inflammatory tissue. Two of these cases 
have followed a definite meningitis. In the 
third case, hydrocephalus was undoubtedly 
present at birth; the delivery was difficult 
and the head was unusually large; alumbar 
myelomeningocele was also present. In this 
latter case, doubtless, an inflammation had 
been present early in intra-uterine life. This 
is evident by the presence of the menin- 
gocele and by the high grade of hydroceph- 
alus which was manifest soon after birth. 
In a fourth case, a dorsal meningocele was 
present at birth and hydrocephalus was 
observed 2 months after birth. A dense scar 
covered the foramen of Magendie and. the 
contiguous region. The cerebellum was firmly 
bound to the medulla and pons, there being 
no bulging fourth ventricle between. A 
large cerebellar hernia projected into the 
spinal canal. The pia-arachnoid was ad- 
herent to the dura over most of the area 
exposed at operation. Undoubtedly, an 
intra-uterine inflammatory process had pro- 
duced both the hydrocephalus and the menin- 
gocele. Inallof the cases with marked eviden- 
ces of an old inflammatory process, there is a 
striking difference from those of the non- 
inflammatory type. Following the inflam- 
matory process, the cerebellum is usually, 
but not always, firmly bound to the border of 
the medulla and pons, thus effectually pre- 
venting the fourth ventricle from bulging as 
a cyst between these structures, as occurs in 
the noninflammatory type. The difference 
between a total and a partial occlusion of the 
foramina of Luschka and Magendie is one 
which is readily made at necropsy and just 
as easily by a clinical test, and is all-important 
in the matter of treatment of the individual 
case. 
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Fig. 3. Sagittal view of same brain. 





The entire ventricular system is dilated, the 


fourth ventricle particularly so. Had the obstruction been at the aqueduct of Syl- 
vius, the fourth ventricle would not be enlarged. 


A group of two adult cases completes the 
pathological picture of occlusions at the basal 
foramina. The pathology of these cases was 
seen at operation and not at necropsy. At 
operation, the foramina of Luschka can be 
seen directly only with difficulty, but the 
examination of the foramen of Magendie 
gives all the necessary information. If the 
foramen of Magendie is patent, hydrocephalus 
will not result even should both foramina of 
Luschka be closed. On the other hand, 
if the foramen of Magendie is closed, hydro- 
cephalus will result only if both foramina of 
Luschka are also occluded. Bul, given a 
dilated fourth ventricle and a closed foramen 
of Magendie, the closure of this foramen is 
always the cause of the hydrocephalus. On the 
other hand, given a normal fourth ventricle 
and a closed foramen of Magendie, the closure 
would not be significant. The latter stipula- 
tion, however, is only of theoretical value 


for there would be no symptom requiring 
operation. 

In one of the two adult cases, a dense scar 
at the foramen of Magendie (Fig. 7) was the 
only evidence of a pre-existing inflammation, 
but this evidence was indisputable. In this 
young man, who was 1g years old, the patho- 
logical features differed from those of the 
congenital type of occlusion of these foramina 
only in the presence of this scar; the cystic 
fourth ventricle bulged on each side between 
the cerebellum and medulla which were 
separated by the pressure of the accumulated 
fluid. The scarred foramen of Magendie was 
sufficiently extensive and rigid to retain the 
cerebellum in the posterior cranial chamber 
and prevent the protrusion of the lobes 
through the foramen magnum into the spinal 
canal (cerebellar hernia). In the second adult 
case, the fourth ventricle was of tremendous 
size and both lobes of the cerebellum had 
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Fig. 4. Photograph of man who has had two useless 
cranial operations performed. His symptoms resembled 
closely those of a cerebellopontine tumor. A postinflam- 
matory occlusion of the foramina of Luschka and Magendie 
was found at operation and relieved by construction of a 
new foramen of Magendie. 


herniated far into the spinal canal. The 
foramen of Magendie was tightly sealed by 
adhesions which, however, were not present 
over the lobes of the cerebellum. The cere- 
bellum and medulla were also tightly adher- 
ent, thus effectually preventing the fourth 
ventricle from bulging between these struc- 
tures. The operative findings of these two 
cases were almost exactly like that of the 
infant in whom an intra-uterine inflammation 
had closed the foramina of Luschka and 
Magendie. 

To sum up the pathology of these nine 
cases, the fundamental features were always 
similar. The foramina of Luschka and Ma- 
gendie were closed. The absence or presence 
of the vermis, the position of the cerebellar 
lobes, the presence or absence of the bulging 
fourth ventricle between the inferior surface 
of the cerebellum and the medulla, the pres- 
ence or absence of a cerebellar hernia into the 
spinal canal were all dependent upon local 
differences in type or extent of the causative 
lesion and, doubtless, also upon the time at 
which the lesion developed. In 4 cases, the 
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cause of hydrocephalus is presumed to be a 
failure of the foramina of Magendie and 
Luschka to develop, though a mild intra- 
uterine inflammation can not be excluded. 
In 2 cases, a definite inflammatory process 
in infancy caused the condition, and in a 
third case, a definite intra-uterine inflam- 
mation had been the cause. Two adult cases 
were caused by a mild meningitis which, 
clinically, was not recognized as such but the 
pathological findings needed no clinical con- 
firmation. 


THE DIAGNOSIS OF OCCLUSIONS OF THE FORA- 
MINA OF LUSCHKA AND MAGENDIE 


Since occlusions of the foramina of Luschka 
and Magendie occur at varying periods of 
life, I shall divide the consideration of the 
clinical manifestations and the differential 
diagnosis into the period of infancy and of 
later life. Seven of our cases occured in 
infancy and two in adult life. In infancy, 
the clinical picture is that of hydrocephalus; 
in adult life, the clinical picture is hard to 
differentiate from that of a cerebellar tumor. 
Infants, of course, give none of the cerebellar 
signs such as ataxia, adiadokokinesia, nystag- 
mus, Romberg, and disturbances of gait; 
the signs are purely those of increased pressure 
of the intraventricular fluid and this is shown 
solely by enlargement of the head and separa- 
tion of the sutures. At this early age, an 
enlargement of the head is almost pathogno- 
monic of hydrocephalus. But, as hydroceph- 
alus is a symptom and not a cause, there 
is nothing about the enlargement of the head 
which denotes the location of the cause, i. e., 
the obstruction. 

There is no clinical picture which is dis- 
tinctive of any particular type of hydro- 
cephalus, at least none is recognized as yet. 
It is only by the tests which have been recent- 
ly introduced that we are able to determine 
the location of the obstruction which causes 
the hydrocephalus. In a recent publication,! 
we have shown how lesions of the aqueduct 
of Sylvius may be localized. The localization 
of occlusions of the foramina of Magendie 
and Luschka is made by the same methods. 
It is first necessary to determine that hy- 

1 Surg., Gynec. and Obst., 1920, xx3i, 340. 
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Fig. 5. Front and back views of a patient cured of hydro- 
cephalus by construction of a new foramen of Magendie. 
Succeeding figures give the diagnostic, operative, and post- 
operative story. Photograph one month after operation. 


drocephalus is not of the communicating 
type but is due to an obstruction in the ven- 
tricular system. This is done by the indigo- 
carmine test; in obstructive hydrocephalus, 
the color does not appear in the spinal canal 
after its injection into a lateral ventricle. 
There are two locations at which the ob- 
struction can exist: (1) the aqueduct of 
Sylvius or (2) the foramina of Luschka and 
Magendie (an obstruction at the foramen 
of Monro must also be thought of, but its 
incidence is rare). One can, at times, get 
a fair indication of the position of the ob- 
struction by the amount of cerebrospinal 
fluid which can be obtained by lumbar punc- 
ture but, at best, such deductions are most ca- 
pricious. In occlusions of the aqueduct of Syl- 
vius, several cubic centimeters of fluid may be 
obtained by a simple tapping and by aspira- 
tion, whereas in occlusions of the foramina of 
Magendie and Luschka, usually only a few 
drops will be obtained and little, if any, more 
can be aspirated. The reason for this differ- 
ence is that, in lesion of the basal foramina, 
the foramen magnum is well plugged by a 
cerebellar hernia or by the dilated ventricle 
without a hernia. But this differentiation is 
not always so simple, for at times only a small 
amount of fluid is obtained when the ob- 
struction is at the aqueduct of Sylvius, owing 





te 
— 5 Cian 


Fig. 6. Roentgenogram of the head of patient shown 
in Figure 5, taken before operation. The convolutionai 
atrophy made the diagnosis of hydrocephalus. 


to the foraminal herniation of the cerebellum. 
An absolute determination of the precise 
location of the obstruction can be made only 
by the use of ventriculography. Following a 
complete removal of the ventricular fluid 
and the substitution of air, the latter will 
reach the point of the obstruction but can 
not pass beyond. If the aqueduct of Sylvius 
is obstructed, the third ventricle will be 
clearly shown but no air will reach the fourth 
ventricle. Jf, in hydrocephalus, the fourth 
ventricle and aqueduct of Sylvius are filled 
with air, both will be enlarged and the boun- 
daries of each will be sharply defined. Such 
findings will eliminate an obstruction at the 
aqueduct of Sylvius and place the obstruction 
at the foramina of Luschka and Magendie, 
provided, of course, an obstructive hydro- 
cephalus has been demonstrated by the 
indigocarmine or phenolsulphonephthalein 
tests. In obstructions at the foramina of 
Luschka and Magendie, the air will not fill 
the cisterna magna, whereas in communicating 
hydrocephalus, the cisterna magna will not 
only contain air but will usually be consider- 
ably enlarged. 

The clinical diagnosis of a postinflammatory 
occlusion of the foramina of Luschka and 
Magendie in adult life is more difficult. This 
is true mainly because the diagnosis of hydro- 
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Fig. 7. 


Operative findings of case shown in Figures 5 and 6. 


Note the dense scar 


at a; the medulla d; the vermis e; with widening and flattening of the convolutions, 


owing to the distention of the fourth ventricle. 


The fourth ventricle bulges at b 


between the medulla and cerebellum because these structures are not bound by 
adhesions. In the insert the new opening is shown at c; this opening represents 


a newly constructed foramen of Magendie. 


cephalus is more difficult and when the diag- 
nosis of hydrocephalus is finally made, the 
chances are that the obstruction is due to a 
tumor, particularly when there has been no 
antecedent history of meningitis. In infants, 
intracranial tumors need scarcely be con- 
sidered, so that the diagnosis of hydroceph- 
alus, which is made with relative facility, 
presupposes an inflammatory condition or 
one of the congenital defects, both of which 
lesions are so frequent at that age. 

I had never heard of an inflammatory 
occlusion of the foramina of Luschka and 
Magendie in adult life, so that the first case 
came as a surprise, the preoperative diag- 
nosis of a cerebellar tumor having been made. 
The second case was, likewise, diagnosed a 
cerebellar tumor because of unilateral localiz- 
ing signs and symptoms. In neither case, 
therefore, can we claim credit for making 
the clinical diagnosis. I have since seen a 
case which, on examination, gave almost the 
identical findings which were present in the 
second case; the diagnosis of an inflammatory 
occlusion of the foramina of Luschka and 


Magendie was considered but a cerebello- 
pontine tumor was found. I know of no way 
that an obsolute diagnosis of this type of 
lesion can be made as yet; but it is always 
possible to diagnose the hydrocephalus, after 
which the operator must be prepared to find 
the lesion which is causing the obstruction 
and thereby producing the hydrocephalus. 


The first patient with this inflammation was 18 
years old (Fig. 5). He complained of general head- 
ache and loss of vision, and, at times, a staggering 
gait. Eight months before admission to the Johns 
Hopkins Hospital, the patient was seized with sud- 
den severe headaches in the forehead and subocci- 
pital region. These persisted, though with varying 
intensity. Seven months ago and one month after 
the onset of his illness, a sudden severe headache 
was quickly followed by twitching of his limbs and 
his right leg became paralyzed and without feeling. 
This paralysis lasted only a few hours and never 
recurred, though a similar attack a month later 
was accompanied by the loss of power in the right 
arm; this was also transient. A staggering gait was 
present at times, principally during exacerbations of 
headaches. Soonanimpairment of vision was noticed 
in the left eye and shortly afterward in the right eye. 
There had been a rapid loss of sight in both eyes 
until there was little yision remaining in either 
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eye, the left being definitely worse than the right. 
There is complete loss of color vision and great 
reduction in the fields of vision; (he could not read 
the large headlines of a newspaper). Diplopia had 
been present at times. Nausea and vomiting were 
present only on one occasion. There was a bilateral 
choked disc which measured six diopters in each eye 
The neurological examination was strikingly nega- 
tive except for a slight, even questionable, Romberg. 
There was no ataxia, no nystagmus, no adiadoko- 
kinesia, no extraocular palsy and the gait was entire- 
ly normal during several examinations. There was 
no difference in the reflexes on the two sides. Aside 
from the uncertain Romberg, there was only one 
localizing sign which could be made out objectively 
and that was a convolutional atrophy of the skull 
(Fig. 6). This roentgenographic finding is almost 
pathognomonic of hydrocephalus and, therefore, 
referred the lesion to the posterior cranial fossa. 
At operation, the hydrocephalus was found to be 
due to a dense scar at the foramen of Magendie 
(Fig. 7). 

After operation we inquired into the past history 
very closely for an illness which could have been 
responsible for the production of this scar. There 
was never an illness which at all resembled meningi- 
tis, but the mother regarded his present illness as a 
sequel to an attack of ‘“‘measles” which antedated 
his present cranial symptoms by four months. She 
had even volunteered this when the history was 
taken before the operation but his recovery from 
the attack seemed complete and there was a four 
months’ interval of practically normal health. This 
illness was probably measles; there was an epidemic; 
a rash, photophobia, and fever were present; he was 
confined to bed 5 or 6 days. There had been no head- 
aches, cervical rigidity or pains in the legs or back 
during the illness 

The second case was a man of 36 (Fig. 4) who 
had wandered about from physician to physician 
looking for relief from terrific headaches and dizzi- 
ness. Two, not only futile but injurious operations, 
had been performed by well meaning but thoroughly 
incompetent surgeons. His illness dated back 4 
years when, without warning, he suddenly fell 
unconscious. Previous to this time he had had only 
occasional headaches but since then the pain never 
remitted. Nearly every morning and frequently 
during the day, vomiting accompanied the head- 
aches and the patient was soon too weak to con- 
tinue his work. Although he never fell, there was 
always a feeling as though he would ‘topple for- 
ward on his head.” After these symptoms had 
persisted for a year there was a sudden and unex- 
plained cessation of all symptoms for nearly a year. 
Then the headaches, dizziness, and vomiting again 
returned as before but with even greater violence. 
Vertigo was increased by any change of position or 
by lying on the back. The headache was then 
always present and was both frontal and suboccipital. 

Bilateral decompressions, previously performed, 
were bulging knots. The following positive neuro- 
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Ventriculogram of same patient, 6 weeks after 


lig. 8. 
the operation. The new foramen of Magendie is marked 
by the two silver clips in the lower right hand corner of 


the roentgenogram (under JV). The lateral ventricle, 
the third ventricle, fourth ventricle, aqueduct of Sylvius 
and cisterna magna are clearly shown; but, most import- 
ant, the numerous wavy lines throughout the picture are 
the cerebral sulci. Since air now passes into the cisterna 
magna and the cerebral sulci, absolute and graphic proof is 
given that the newly made foramen of Magendie is func- 
tioning perfectly. /v, Lateral ventricle, ///, third ventricle, 
as aqueduct of Sylvius, 7/V, fourth ventricle, c cisterna 
magna. With the exception of the dotted line, which 
marks the outer border of the cisterna magna, the photo- 
graph of the ventriculogram has not been retouched. 


logical signs were obtained: (1) Nystagmus in all 
directions; (2) slight weakness of the left external 
rectus muscle (sixth nerve); (3) jaw deviates to left 
(fifth nerve); (4) hyperesthesia to pain, touch, and 
temperature, on left diminution of left corneal 
reflex (left fifth nerve); (5) Romberg positive, but 
patient tends to fall in every direction; (6) complete 
nerve deafness (left eighth nerve) but patient says he 
has been deaf in this ear since childhood; (7) slight 
ataxia in left hand; (8) convolutional atrophy of the 
skull and destruction of the posterior clinoid process 
(X-ray); (9) bilateral choked disc; (10) slight left 
fascial weakness (seventh nerve). 

The diagnosis of hydrocephalus was clear, but 
the unilateral weakness of the left face and loss of 
sensation in the left trigeminal area, loss of the left 
corneal reflex, weakness of the muscles supplied by 
the left trigeminal nerve led me to the diagnosis of 
a left cerebellar tumor and possibly one in the left 
cerebellopontine angle. A completely occluded 
foramen of Magendie and a greatly dilated fourth 
ventricle made the diagnosis at operation. Doubt- 
less, the unilateral signs and symptoms were due 
to the pressure of fluid in the left lateral recess of 
the fourth ventricle. 


After carefully examining the clinical 
findings in these two adult cases, I am forced 
to the conclusion that without a history of an 
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antecedent meningitis, there could be little 
certainty in making a diagnosis of occlusion 
of the foramina of Luschka and Magendie 
before operation. Of probably the greatest 
significance is the absence or the relatively 
slight intensity of the usual signs which are 
present in cerebellar lesions, such as ataxia, 
nystagmus, staggering gait and Romberg. 
In the second case, the complete cessation of 
all symptoms for a year is suggestive of such 
a lesion rather than a neoplasm. 

The diagnosis of hydrocephalus can fre- 
quently be made in the later stages from the 
roentgenogram but in the early or moderately 
advanced stages of the disease the diagnosis 
can only be made by ventriculography. The 
methods of arriving at the diagnosis are 
essentially the same in infants and in adults. 
The diagnosis of hydrocephalus is all-impor- 
tant. The precise localization of the cause 
of the hydrocephalus before operation is not 
indispensable, for the same operative approach 
is necessary for obstructions at the foramina 
of Luschka and Magendie or the aqueduct 
of Sylvius. But if a hydrocephalus is proved, 
it is absolutely required of the surgeon that 
this obstruction be found at operation and of 
the findings there can be no equivocation. 

Several years ago, I described with Dr. 
Blackfan occlusion of the foramina of Luschka 
and Magendie in an infant with hydroceph- 
alus, but, so far as I am aware, this case 
and those which I have described here are 
the only instances of this lesion in the litera- 
ture. I am confident none has been found 
at operation. 


THE TREATMENT OF OCCLUSIONS OF THE FORA- 
MINA OF LUSCHKA AND MAGENDIE 

It is obvious that the only satisfactory 
treatment of any form of hydrocephalus is 
the treatment of the cause. In occlusions of 
the foramina of Luschka and Magendie, the 
entire ventricular system is devoid of any 
communication with the subarachnoid space 
and to cure the hydrocephalus it is necessary 
to make one opening between the fourth 
ventricle and the cisterna magna to assume 
the function of the three which are blocked. 
But before operating it is necessary to know 
whether the ultimate radicles of the sub- 


arachnoid space are open and whether there 
is a normal absorption of fluid from the 
subarachnoid space. Following meningitis, 
particularly in children, the cisterne are 
blocked as well as the foramina of Luschka 
and Magendie, so that the reconstruction of 
a new foramen of Magendie would lead to 
no beneficial results because the ventricular 
fluid would have access to only the restricted 
area of the subarachnoid space posterior to 
tentorium cerebelli. The subarachnoid space 
should be tested in one of two ways, first by 
the intraspinous phenolsulphonephthalein test 
and second by an intraspinous injection of air. 
If over 30 per cent of the phenolsulphoneph- 
thalein is absorbed in 2 hours, a cure can 
be expected if the cause is corrected. In- 
traspinous injections of air will give the same 
information. The air will reach all the parts 
of the subarachnoid space which are open. 
If, therefore, the cerebral sulci show in the 
roentgenogram, there is a graphic demon- 
stration that the absorbing spaces are open 
to the reception of fluid if its escape from 
the ventricles is made possible. The absence 
of air in the cerebral sulci denotes a closure 
of the cisterne and precludes an operative 
cure of the hydrocephalus. Such a finding 
would be accompanied by a low phenol- 
sulphonephthalein output, usually less than 
ro per cent in 2 hours. 


PRODUCTION OF A NEW FORAMEN OF MAGENDIE 
AT OPERATION 


The usual bilateral exposure of the cere- 
bellum is made exactly as is done for the 
extirpation of cerebellar tumors. The operator 
will quickly learn to recognize the normal 
foramen of Magendie at a glance and to 
know whether it is open or closed. I rarely 
expose the cerebellum without seeing the 
foramen of Magendie, either because it is 
necessary to look for it or because after the 
removal of a tumor from this region, it is 
usually brought directly into view. It will 
probably occur to the reader to ask why it is 
not necessary to expose and determine the 
patency of the foramina of Luschka. The 
exposure of these openings is possible but 
much more difficult and not important. It 
is necessary to have but one of the three 
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foramina patent and, if the foramen of Ma- 
gendie is open, it is not necessary to search 
further. If the foramen of Magendie is 
occluded the size of the fourth ventricle will 
indicate the condition of the foramina of 
Luschka. 

I have operated upon three cases in which 
a total occlusion of the foramen of Magendie 
has been found. The findings in each were 
quite different. In an infant of 3 months, the 
vermis was entirely absent and the lateral 
lobes of the cerebellum pushed lateralward 
into the outer angles of the posterior cranial 
fossa; the remainder of this fossa was filled 
with the tremendously dilated fourth ven- 
tricle covered only by a membrane. The 
hydrocephalus was extreme, so that puncture 
of the ventricle quickly resulted in death. 
The lesion disclosed at operation in the boy 
of 19 was sharply localized to the foramen 
of Magendie and the immediately contiguous 
region to either side. A very dense scar 
(Fig. 7) bound the cerebellum and medulla 
and, because of its rigidity, precluded a 
herniation of the lateral lobes into the spinal 
canal. To either side of the scar, the tissues 
were normal. A thin, bluish wall bulged 
between the cerebellum and medulla and, 
because of its thinness, offered an ideal situa- 
tion for the construction of a new foramen 
(Fig. 7). The absence of any signs of an old 
inflammatory process in this region seemed 
to preclude a closure of the newly made fora- 
men, especially in view of the steady flow of 
cerebrospinal fluid through it into the cis- 
terna magna. In the second case, the pro- 
cedure was different, the medulla was closely 
applied to the cerebellum preventing the 
fourth ventricle bulging between these stric- 
tures as in the preceding case. It was, there- 
fore, impossible to reconstruct a new foramen 
of Magendie in the space between the medulla 
and cerebellum, as in the other case, with 
any prospect of maintaining a permanent 
opening. The scar at the foramen of Ma- 
gendie was much more localized and was con- 
fined almost to the normal limits of the fora- 
men of Magendie. A large bilateral cere- 
bellar hernia into the spinal canal made the 
exposure of the scarred foramen of Magendie 
difficult. To construct a new foramen, it 


was necessary to excise the entire scar at the 
foramen of Magendie. The recurrence of the 
scar in this case remains a possibility; in the 
preceding case, recurrence seems impossible. 


POSTOPERATIVE COURSE AFTER CONSTRUCTION 
OF A NEW FORAMEN OF MAGENDIE 


Each of the adult cases left the hospital a 
month after operation, apparently perfectly 
well. The boy of 19 has since resumed his 
studies at college. Every symptom has been 
completely relieved. His vision has greatly 
improved, both in range and acuity. Color 
vision, which before operation was entirely 
gone, has returned. Unfortunately, the older 
case has been lost track of, so that his ulti- 
mate condition can not be reported. 

In one of these cases, we have demonstrated 
by ventriculography not only that the new 
foramen of Magendie is patent and function- 
ing but that the hydrocephalus has been 
cured (Fig. 8). Six weeks after leaving the 
hospital, the patient returned for observation 
and air was injected into a lateral ventricle 
in order to test the new foramen. The roent- 
genogram (Fig. 8) shows the tremendous en- 
largement of the lateral ventricles; the third 
ventricle, the aqueduct of Sylvius and the 
fourth ventricle are sharply outlined. The 
air has passed through the new foramen of 
Magendie—which is marked by the silver 
clips which were placed over a divided blood 
vessel at operation—into the cisterna magna. 
The air is even seen to fill the cerebral sulci, 
showing that the most remote branches of the 
subarachnoid space receive fluid from the 
ventricles and that, therefore, the hydroceph- 
alus has been cured. 


CONCLUSIONS 

1. Blocking of the foramina of Luschka 
and Magendie invariably produces hydro- 
cephalus. Patency of one of the three fora- 
mina prevents the development of hydro- 
cephalus, provided the subarachnoid space 
is normal. 

2. A group of cases is presented with 
occlusion of these foramina and with a hydro- 
cephalus resulting therefrom. 

3. Undoubtedly, the disease, occuring in 
adult life, follows an inflammatory process 
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which may or may not have been clinically 
evident. Probably, failure of the foramina 
to develop accounts for the hydrocephalus 
in many cases which are recognized soon after 
birth; in other infants an intra-uterine or 
postnatal inflammation is the cause. 

4. Although the general results of the 
occlusion are the same in every case, there 
are marked local anatomical differences due 
to the extent of the inflammatory process 
and the time of its development. 

5. There are no clinical features which 
permit one to make an absolute diagnosis 


THE SURGICAL SIGNIFICANCE 
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of occlusion of the foramina of Magendie and 
Luschka. In every intance, both in adults 
and infants, the diagnosis of hydrocephalus 
is possible; the exact site and the character 
of the obstruction causing the hydrocephalus 
can be determined by ventriculography and 
by the phenolsulphonephthalein test. 

6. The lesion can always be found at 
operation. 

7. An operative treatment is presented. 
Two adult cases have apparently been cured 
by this procedure, which attacks the cause 
directly. 


OF THE COMMON BILE- DUCT 


SPHINCTER 


By GOLDER L. McWHORTER, 


T is not generally understood that bile- 

ducts are of other than anatomical im- 

portance. The relation of the bile and 
pancreatic ducts is variable but they usually 
join near their termination and are normally 
surrounded by a sphincter muscle. I will 
consider, first, the relation of the bile and pan- 
creatic ducts to each other and their rela- 
tion to the sphincter muscle possible 
factors in acute pancreatitis; second, the 
relation of the surgery of the bile-ducts to 
the sphincter muscle. 

In the embryo, at the level of the hepatic 
diverticulum, the pancreas develops from 
the duodenum in two buds or anlages; one 
ventral, one dorsal, the former being associ- 
ated with the hepatic diverticulum. The ven- 
tral bud may contain two lateral halves. The 
lower part of the head of the pancreas devel- 
ops from this bud while the remainder of the 
head, body, and tail develop from the dorsal 
anlage. The duct from the part of the pan- 
creas which develops from the ventral anlage 
becomes the chief pancreatic duct, by receiv- 
ing, later, most of the secretion from the body 
and the tail. This is the duct of Wirsung. 
Occasionaliy the accessory duct which drains 
the upper part of the head is absent and the 
entire drainage is through the duct of Wir- 
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sung. Opie found the duct of Santorini the 
larger duct in one out of every ten cases. 

The relation of the bile and pancreatic 
ducts is more variable than one realizes from 
a textbook description. The two usually join 
in the duodenal wall and open into an ampul- 
la which opens into the duodenum. Baldwin, 
in an examination of go specimens, found that 
in 25.8 per cent of them the ducts opened 
separately into the duodenum while in 74.2 
per cent, the ducts had a common ampulla. 
In 100 specimens, Opie found no ampulla in 
11 per cent. The ampulla varied from 1 to 11 
millimeters in depth and in only 32 per cent 
did it equal or exceed 5 millimeters. The ori- 
fice had an average diameter of 2.5 milli- 
meters. In about one-third of the specimens 
the diameter of the orifice was equal to, or 
greater than, the length of the diverticulum. 
Opie found anatomically that in only 3 out of 
ro individuals could a calculus lodge at the 
outlet of the ampulla and divert bile into the 
pancreatic duct. Letulle found that only 6 out 
of 21 specimens had a true ampulla. 

It is preferable to divide the terminations 
of the bile and pancreatic ducts into three 
chief groups: 

1. Ampulla type, in which the two ducts 
open into an ampulla (Fig. 1). 
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2. Separate opening of the ducts (Fig. 2). 
This type may be subdivided into (a) separa- 
tion of ducts by only a thin septum; (b) inde- 
pendent opening of the duct or a possible 
absence of the duct of Wirsung. 

3. Opening of the pancreatic duct into the 
bile-duct or a possible opening of the bile-duct 
into the pancreatic duct above the sphincter 
(Fig. 3). 

In the ampulla type and in that of the 
junction above the sphincter, obstruction at 
the outlet might produce a direct channel for 
bile to pass up the pancreatic Guct. In group 
two, where the ducts open separately, it would 
be necessary for the bile to enter the duo- 
denum first. 

The presence of a sphincter muscle at the 
lower end of the common duct was suspected 
by Glisson, 1597-1677, who observed that 
the orifice would close after the removal of a 
probe. It was not until 1887 that Oddi demon- 
strated the existence of a true sphincter mus- 
cle independent of the muscle of the duodenal 
wall. He found this composed of a thin layer 
of unstriped muscle fibers encircling both the 
bile and pancreatic ducts. 

Helly demonstrated many longitudinal and 
oblique fibers in addition to the circular ones. 
These muscle fibers gradually disappeared in 
the mucosa of the papilla. Helly found that 
these fibers usually tended to form a figure of 
8 with the large ring around the bile-duct, the 
smaller, around the pancreatic duct. Hen- 
drickson in some cases found no muscle 
between the ducts but found that the sphincter 
surrounded both. These muscle fibers were 
found, by Helly, to fuse somewhat with the 
intestinal muscle and with the muscularis 
mucosa superficialis. Hendrickson found that 
in man the common duct goes directly 
through at right angles to the inner muscular 
wall. It does not pass at right angles through 
the outer wall, however, but passes obliquely 
downward. He found many of the sphincter 
fibers to be U-shaped, some longitudinal and 
some diagonal, fusing or decussating around 
the common and pancreatic ducts. 

In the ampulla are many valve-like folds 
which may be compared to a rosebud. These 
folds are of value in preventing regurgitation 
of duodenal contents. 


THE COMMON BILE-DUCT SPHINCTER 


PHYSIOLOGY OF THE SPHINCTER 

Rost suggested that probably at each con- 
traction of the gall-bladder the papilla opens. 

Oddi believed that the function of the 
sphincter is probably to render intermittent, 
and to regulate the discharge of bile into the 
intestine. Helly concluded that through the 
contraction of the sphincter there was diver- 
sion of the bile into the gall-bladder. 

Meltzer believes that during the storage of 
bile in the gall-bladder the sphincter muscle 
is contracted and the bladder muscle is re- 
laxed; during discharge the gall-bladder muscle 
contracts and the sphincter relaxes. He states 
that the stimulation of the central end of the 
vagus causes a contraction of the gall-bladder 
and inhibition of the sphincter. 

Bainbridge and Dale found that stimula- 
tion of the right splanchnic nerve or the injec- 
tion of adrenalin is normally followed by 
relaxation of the gall-bladder. They regard 
motor effects, such as obtained by Doyen, as 
artefacts, although there may be some con- 
traction with a low blood pressure. 


THE SPHINCTER CAUSE OF ACUTE PANCREATITIS 

While pancreatitis of bacterial origin may 
occur by the hematogenous route and also 
by the lymphatic route from a neighboring 
infection, as stated by Deaver and others, 
acute pancreatitis is usually at first sterile. 
The production of experimental pancreatitis 
proved that many substances might produce 
acute pancreatitis either with or without fat 
necrosis. Some of these are: 

1. Injection of bile and bile salts; 

2. Acid gastric juice (Hlava), bacillus coli, 
bacillus diphtheria, bacillus capsulatus of 
Friedlaender, bacillus pyocyaneus, or their 
acid products; 

3. Duodenal contents which may regurgit- 
ate through a dilated pancreatic duct or 
sphincter (Hess)—enterokinase failed to pro- 
duce it (Polya, Williams, and Busch); 

4. Trauma, when combined with occlu- 
sion of the blood-vessels; 

5. Injection of oil, alkalies, nitric acid, 
and chromic acid; 

6. Diphtheria toxin and papain ferment. 

Under certain anatomical and mechanical 
conditions bile may enter the pancreatic duct 
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Fig. 1. 


F'g. 1. Relation of the bile and pancreatic ducts in the 
ampulla type. Obstruction at the outlet of the ampulla, 
such as by a small stone, s, might divert the bile into 
the pancreatic duct as indicated by the arrow. a, Sphinc- 
ter muscle surrounding lower end of bile and pancreatic 
ducts. 6, Portion of sphincter between the ducts. 

Fig. 2. The ducts empty separately into the duodenum. 


directly without a regurgitation from the duo- 
denum. This may be done by obstruction 
below the junction of the two ducts. Opie 
believes that in obstruction of the outlet of 
the ampulla of the common duct by a small 
calculus, bile may be forced directly into the 
pancreatic duct (Fig. 1). If the calculus is 
large, the bile cannot go by it and pressure 
may also obstruct the pancreatic duct. 

Cholelithiasis was found in 105 cases col- 
lected by Egdahl to be present in 44 of the 
cases of acute hemorrhagic pancreatitis 
which usually occurs between the ages of 20 
and 60 years. The average frequency of gall- 
stones in all necropsies collected by Mosher 
was 8.9 per cent between the ages of 21 and 
60 years. 

Archibald believes the sphincter at the out- 
let is a factor. He was able to produce acute 
pancreatitis by injecting bile into the bile- 
duct at an increased pressure, the only resist- 
ance to the outflow of bile being the sphincter. 
He believes increased irritation of bile, 
increased pressure of the bile, or obstruction 
at the outlet are conditions favoring pan- 
creatitis. 

Bile becomes more irritating after an 
increased proportion of bile-salts, reduction 
of mucin, and infection. Obstruction of the 
cystic duct would decrease the mucin con- 
tent. Abnormal rise of pressure in the biliary 
system occurs either from contraction of the 
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Fig. 2. Fig. 3. 


Obstruction at the outlet could not divert the bile into the 
pancreatic duct. 

Fig. 3. The pancreatic duct opens into the bile-duct above 
the sphincter, a. There is no true ampulla. A calculus, s, 
could divert the bile into the pancreatic duct. The arrow 
indicates the bile flowing into the pancreatic duct. 


gall-bladder or increased liver secretion. Bile 
secretion is influenced by the blood pressure 
and stimulated, to a small degree, by secretin 
(Bayliss and Starling). 

Obstruction at the outlet may be due to: 
first, foreign bodies, as a small calculus, 
mucous plug, a seed or parasite; second, nar- 
rowing of the lumen itself by contraction of 
the sphincter, swelling of the wall, stricture 
or pressure. Spasm of the sphincter may be 
brought about by hyperacidity. Experimen- 
tally hydrochloric acid applied to the duo- 
denal mucosa will produce a spasm of the 
sphincter. Nordmann experimentally tied 
off the outlet of the papilla and produced 
acute pancreatitis by forcing bile or infectious 
material into the common duct. Without 
injecting, there occurred only dilatation of 
the ducts, jaundice, and only rarely fat necro- 
sis (Archibald). 

Fat necrosis when present is such a pathog- 
nomic sign of acute pancreatitis that I want to 
emphasize it by showing a microscopic section 
taken from a recent case having extensive fat 
necrosis throughout the abdomen (Fig. 4). 
There were no gall-stones palpable in this 
case, a woman, age 59. The bile was very 
thick and black and cultures were sterile. The 
cause of the fat necrosis is almost certainly 
the pancreatic lipase, steapsin. Dettmer was 
unable to produce fat necrosis from trypsin. 
Dissemination takes place probably by way 
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of the lymphatics. The fat necrosis is pro- 
duced by the lipase splitting the fat into gly- 
cerin and fatty acids. The glycerin diffuses, 
leaving behind solid fatty acids. Necrosis 
of the cells takes place and eventually the 
fatty acids combine with calcium salts and 
are precipitated. These appear grossly as 
rather yellowish or gray particles, often as 
large as a small pea. Microscopically a zone 
of round cells or connective tissue may en- 
capsule or absorb the fat necrosis. 

The resistance of the sphincter of the bile- 
duct in animals was found by Archibald to 
equal 500 to 650 millimeters of water. Mann 
found in normal dogs and cats that the resist- 
ance was somewhat variable but rarely over 
100 to 150 millimeters of water. Archibald 
was able by operations upon the sphincter to 
reduce the resistance from 500 to 650 milli- 
meters to about 70 millimeters, which per- 
sisted at least 8 weeks. 

Judd and Mann found that after cholecys- 
tectomy the bile-ducts dilated and that the 
bile pressure gradually dilated the sphincter. 
The residual pressure fell, in some cases, later 
to zero after cholecystectomy and was rarely 
greater than 40 millimeters of water. After 
cutting the mucosal outlet the bile-ducts in 
one experiment were filled with ascaris. They 
concluded that the dilatation of the common 
duct by bile pressure after cholecystectomy 
does not prevent the guarding of the duodenal 
opening by the fold of mucous membrane. 

After cholecystectomy and duodenostomy 
Rost found two varying results. One group 
maintained a continent sphincter, and the 
bile-ducts had dilated and their action was 
functionally similar to those with a gall- 
bladder. In the second group the sphincter 
was incontinent, and the bile-ducts were 
found with little or no dilatation. 

In a study of the sphincter action and 
surgical procedures to facilitate bile drain- 
age, I have performed several series of differ- 
ent experiments. I have used dogs through- 
out and have tested the sphincter or per- 
formed operations upon the biliary tract in 
45 animals. 

Improved bile drainage clinically may be 
accomplished in some cases by draining the 
bile from a tube in the gall-bladder or com- 
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Fig. 4. Photomicrograph. Area of fat necrosis in the 
omentum from a patient with acute pancreatitis. This is 
surrounded by a zone of round cell infiltration with normal 
tissue outside. 


mon duct. This might be of value in case the 
bile were infected and irritating to the duct 
and possibly in cases of pancreatitis. In 
some cases of gall-stones with a pancreatitis a 
cholecystenterostomy has been advised by 
Bevan. 

Reducing the resistance of the sphincter in 
several ways will facilitate bile drainage. 
Experimentally Archibald and Mann have 
cut the sphincter. Objection to this is that 
of obstruction due to the ascending of intes- 
tinal parasites into the bile-ducts and also 
the danger of infection. The removal of the 
gall-bladder may be followed by partial or 
even complete loss of the sphincter resist- 
ance (Judd and Mann). 

Rost has shown that the secretion of bile 
and pancreatic juice is decreased in cholecys- 
tectomized animals after a test meal and after 
injecting large amounts of chyme into the duo- 
denum. This may be due to a variation of 
secretin due perhaps to altered gastric secre- 
tion. 

Provided that the sphincter does divert 
the bile into the pancreas, it would seem to me 
that it would continue to do so after cholecys- 
tectomy until the sphincter would be dilated. 
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If that is true, then the force of the bile 
which dilates the sphincter would necessarily 
be greater than normal or no dilatation would 
result. Consequently cholecystectomy might 
aggravate a pancreatitis before the sphincter 
resistance is lowered. 

The liver secreting pressure normally is 
between 250 and 350 millimeters of water 
(Mitchell and Stifel). That cases of exacer- 
bation of a pancreatitis have not been reported 
would lead one to question the method of 
paralysis of the sphincter, or that the sphinc- 
ter tonicity acts in that way as a cause of the 
pancreatitis. 

Cholecystectomy may have some benefit 
now not understood. This may act by an 
indirect reduction of bile, or in the changing 
of nerve reflexes. Rost has shown that de- 
creased bile and pancreatic secretion follow 
cholecystectomy. 

The action of drugs upon the sphincter and 
gall-bladder is of interest. Meltzer has 
shown that a 25 per cent magnesium sul- 
phate will aid in the relaxation of the sphincter 
when applied directly to the duodenum. 
Lyon claims it to be of therapeutic value in 
aiding the passage of stones. Rost after in- 
jecting a 3 per cent peptone solution into a 
duodenal fistula found a contraction of the 
gall-bladder and a relaxed sphincter with 
immediate discharge of bile. Other substances, 
as impure olive oil, may act in a similar way. 
Bainbridge and Dale found that bile salts, 
atropin, and amyl nitrate relaxed the gall- 
bladder and also nicotine which acted like 
adrenalin. Pilocarpine and peptone produced 
an apparent contraction but they found this 
due to swelling of the liver. 

Under ether anesthesia I found 25 per 
cent magnesium sulphate applied to the duo- 
denum to reduce the resistance of the sphinc- 
ter about 50 to 100 millimeters of water. It 
produced a transient action but never com- 
pletely relaxed the sphincter. In one experi- 
ment with a resistance of 280 millimeters of 
water it reduced the water column to 180 
to 230 millimeters. In another with a resist- 
ance of 200 millimeters, the application of 25 
per cent magnesium sulphate reduced it to 
about 100 to 150 millimeters of water. There 
was no definite effect after application of a 
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3 per cent peptone solution. Adrenalin in- 
creased the tension of the sphincter slightly. 
The resistance of the sphincter I found in 
about 25 animals to be between too and 200 
millimeters of water, as a rule, but fre- 
quently as low as 50 or as high as 250. Occa- 
sionally it was higher, in one case 580 milli- 
meters of water. 

Operations upon the sphincter to reduce 
its action were done through a duodenotomy. 
Cutting the mucosa had no effect and it was 
only after extensive incisions into the duo- 
denal wall that I was able to cut the sphincter 
and overcome its resistance. I found that 
unless deep cuts were made into the wall that 
there was no paralysis. The danger of this 
deep cutting is the cutting through the entire 
wall and the production of a fistula into the 
peritoneal cavity. Consequently, I did not 
find this method feasible. 

Dilatation of the sphincter was done in a 
series of animals. I first attempted air dilata- 
tion by means of a rubber balloon. Pressure 
equal to 250 millimeters of mercury was used. 
This produced but a temporary decrease in 
sphincter action. Dilatation by means of a 
small hamostat was then done. By quite 
severe dilatation the sphincter action was 
paralyzed; moderate dilatation had only a 
slight and temporary effect. I dilated the 
sphincter in a series of six animals which were 
retested after varying periods of time. There 
was a reduction in its resistance in three 
experiments from 180 to 200 millimeters to 
about 25 to 50 millimeters of water by dilata- 
tion. After the periods of time of 14, 26, and 
53 days the animals were retested. In these 
animals there was some sphincter action but 
it had evidently been permanently lowered 
and was practically the same as after the dila- 
tation. In the other three experiments the 
sphincter action was decreased to only about 
one-half normal from 325 millimeters of water 
to 125 millimeters. The period of retesting 
was 21, 45, and 47 days. In these experiments 
the resistance was definitely lowered at the 
second operation. In all three it was approx- 
imately 125 millimeters of water at this time. 
This illustrates that dilatation severe enough 
to reduce the sphincter action will have a per- 
manent effect. 














TE 





McWHORTER: 





By means of a small rubber tube, usually 
about a No. 12 F. catheter or a cannula, 
passed through the sphincter, the water imme- 
diately dropped to water level. If this could 
be done safely clinically, drainage of bile 
would be facilitated and it would also reach 
the intestine. I put a short tube through the 
sphincter in a number of experiments, in 
some through a duodenotomy, in others 
through an opening in the duct. I placed in 
addition an abdominal drain down to the 
opening in the common duct in some of these 
experiments. In a third series I used a T 
tube in the duct placing one end through the 
sphincter into the duodenum. The objection 
to the tube in animals is that on account of 
the small lumen it becomes obstructed easily. 
Where a choledochotomy has been done this 
obstruction forces the bile to break through 
the suture line. The bile may escape around 
the tube dilating the sphincter and wall. In 
three animals I inserted a tube through the 
sphincter and later retested the resistance. 
In two of these I put the tube in through an 
opening in the common duct and then put a 
drainage tube down to it. I found that the 
resistance of the sphincter before operation 
was about 130 to 150 millimeters of water. 
On retesting at the end of 15 and 45 days the 
tube had gone out but the resistance was 
about 80 to 100 millimeters of water. In the 
third experiment I put the tube in through 
and sutured it to the duodenum. On retest- 
ing at the end of a week, I found the tube 
gone and practically no change in the resist- 
ance of the sphincter. 

In three experiments where the tube re- 
mained in the bile-duct sutured to the duo- 
denum, I found on retesting at the end of 3, 
8, and 15 days that the tube had become 
occluded and bile was passing around it. 
On removing the tube there was no resistance 
of the sphincter. It is evident that a tube will 
act in dilating the sphincter if the lumen is 
occluded and bile forced around it, otherwise 
only a slight dilatation is evident. In other 
words, the paralysis of the sphincter is pro- 
portionate to the degree of dilatation. In six 
experiments I put large shot into the lower 
end of the common duct. Where an incision 
was made into the duct for this purpose, 
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invariably the bile pressure broke it open. 
This occurred in some cases where a tube 
obstructed the outlet. It is evident that bile 
obstruction from any cause will tend to pro- 
duce a leakage of bile at a point of lowered 
resistance. 

The dangers of opening or reducing the 
resistance of the sphincter must be considered 
in connection with the possible advantages. 
There is danger in the entrance of intestina! 
parasites into the bile tracts. I had one ani- 
mal die as a result of an ascaris crawling up 
and getting caught in the rubber tube extend- 
ing into the duodenum. This produced bil- 
iary obstruction and a breaking down of the 
sutured common duct. 

The passage of infection up the bile pas- 
sages to the liver and gall-bladder must be 
considered. 

In a series of ten animals I took cultures 
from the gall-bladder and duodenum. The 
cultures were sterile from the gall-bladder in 
all cases. Cultures from the duodenum were 
sterile in 2 cases. 

In three experiments I put a tube into the 
sphincter and bile-duct through a duodenot- 
omy and sutured it to the wall. At the end of 
3, 8, and 15 days I killed the animals and took 
cultures from the gall-bladder, liver, and duo- 
denum. The gall-bladder cultures were sterile 
in all cases. Cultures from the liver were 
sterile in only one case at the end of 8 days 
Growths were obtained in all duodena. The 
organisms found were fairly constant and 
similar in the liver and duodenum in most 
cases. There were frequently two organisms 
found, the most constant being a gram posi- 
tive diplococcus. While only in a small series 
of experiments, this illustrates the possibili- 
ty of ascending infection into the liver and 
gall-bladder, by means of a tube through the 
sphincter into the duodenum. 


CONCLUSIONS 

1. Stasis of the bile should be avoided by 
proper diet, exercise, and dress. 

2. Physiological drainage of bile by means 
of a straight or T tube through the sphincter 
may be of value in certain diseases of the bile 
tracts where bile is needed in the system or a- 
a means of instituting duodenal infusion. 
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3. Diminution of sphincter action may 
be obtained surgically by cutting, dilating, or 
putting a tube through it. 

4. The mechanics of bile drainage is im- 
portant and recovery is dependent upon its 
proper application. 

5. Primary suture of the common duct is 
liable to break down in the presence of obstruc- 
tion lower down or in case of a disturbance 
of the local blood supply. An abdominal 
drain should be put in for a safety valve. 

6. The sphincter normally guards the bile- 
ducts from ascending parasites, foreign bod- 
ies and infection. Under certain diseased or 
anatomical conditions of the bile passages 
and possibly also of the.pancreas a diminution 
of its action may be desirable. 
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PUDENDAL HERNIA 


OPERATION BY ABDOMINAL Route, No RECURRENCE IN Two YEAars! 


By JAMES FRANCIS GRATTAN, M.D., New York 


NUSUAL types of hernia are always 
interesting, both from a diagnostic 
standpoint and because by their very 

nature they offer original problems to the 
surgeon. The symptomatology is usually in- 
definite and misleading. The patient comes 
armed with a variety of diagnoses accumu- 
lated after a year or two of “shopping for 
relief.””, When the hernia idea is suddenly 
added to the list of possible causes for the 
symptoms, surprise is usually mixed with 
doubt, and considerable demonstration is 
necessary to disprove the supposed causes. 

I must confess that the surprise occasioned 
by the diagnosis of hernia in this case was no 
greater to the patient than to myself. On 
account of the rarity of the pathology, it is 
scarcely necessary to add that the finding 
was accidental. 


History. Mrs. M. F., age 53, came to me in July, 
1918, for relief of a condition which she described as 
“irritation in the rectum with difficulty in moving 
the bowels, and in addition, a bearing down sensa- 
tion in the vagina” ascribed by two physicians who 
had examined her within the year to “falling of the 
womb.” The rectal trouble was further described 
as ‘‘a desire to empty the bowels, often quite urgent, 
but without result except with the aid of an enema.” 
The inception of this trouble dated back 4 or 5 years, 
but remained quite tolerable to within a few months 
preceding her first visit, when the “attacks” in- 
creased in frequency and severity, causing consid- 
erable worry and discomfort. She had never noted 
any blood in the stools. She added that her brother 
had died recently following an operation for cancer 
of the rectum. Naturally, I ascribed her concern 
to the recent family loss but decided to use the 
proctoscope as part of the physical examination. 

The marital history showed three pregnancies, 
including a difficult twin delivery with loss of one 
of the twins as a result of the protracted labor. The 
patient had always done hard physical work about 
the house through necessity. The condition men- 
tioned as ‘‘falling of the womb” was regarded by 
the patient as the usual legacy of a hard-working 
mother of several children, but the rectal trouble 
caused her real concern. 

Physical examination. General survey: An obese 
type woman of middle age, height about 5 feet 4 
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inches. Color slightly cyanotic. Facies slightly 
suggestive of a nephritic condition. Slight dys- 
pnoea on exertion. Thyroid, heart, lungs, and ex- 
tremities showed nothing of interest. Abdomen 
pendulous. No umbilical, inguinal. or femoral 
hernia. Urine showed a faint trace of albumin. 

Local examination. Vaginal examination showed 
nothing unusual except it be the well retained va- 
ginal walls (without a suggestion of cystocele or 
rectocele) and a small well located uterus, all of 
which argued against the prejudice created by the 
history in favor of a prolapse of the uterus. The 
cervix was small and normal, the vulva normal. 
Digital examination of the rectum was negative. 
There was no prolapse. No hemorrhoids. Proctos- 
copy revealed nothing to account for the symptoms. 

I decided to reassure myself by repeating the 
vaginal examination. With the examining fingers 
of the right hand in the vagina, I told the patient to 
hold her breath and strain downward. Nothing 
happened. I asked her to cough several times. 
All these procedures failed to cause any perceptible 
descent of the uterus, but as she repeated the cough 
I thought I felt an impulse against the back of my 
examining hand. I had her repeat the cough ten 
or twelve times, and as she did so I observed and 
felt a definite impulse in the adductor region of the 
left thigh. A mass the size of a hen’s egg developed 
at the site of the impulse. The mass was soft, 
reducible, and gurgling occurred on manipulation. 
The location was a crescentic area external to the 
left labium majus, but not involving that part. 
The gurgling, the definite impulse on coughing, and 
the reducibility upward of the mass satisfied me 
that I had found a hernia containing intestine, in an 
unusual location. The patient complained that my 
manipulations reproduced to some degree the 
symptoms referable to the rectum, and also gave 
that sense of “‘ bearing down,” formerly ascribed to 
‘falling of the womb.” To repeat, I knew that she 
had a hernia, but to explain its course of descent was 
a real problem. In a general way I argued that it 
must have emerged through some rent in the pelvic 
floor occasioned by muscular separation during the 
difficult twin labor. I hoped that exploration 
would throw further light on the true anatomy of 
the condition. 

Operation. Seeing no advantage to approaching 
from below and fearing that I would lose my land- 
marks in following the sac from below upward, I 
chose the abdominal route. A suprapubic incision 
extending from the symphysis to the umbilicus was 
necessary on account of the extremely fat abdominal 
wall. The exposure of the pelvis was difficult be- 
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cause of the great amount of intra-abdominal fat 
and the risk of the exaggerated Trendelenburg po- 


sition in an adipose subject. Exposure of the pelvic 
organs finally revealed descent of the sigmoid loop 
through a triangular opening in the floor of the 
pelvis. This opening was bounded anteriorly by the 
posterior reflection of the left broad ligament, 
mesially by the lower segment of the uterus and the 
left uterosacral ligament, laterally and posteriorly 
by the rectum. The sigmoid being fixed at its point 
of continuation into the rectum, appeared to slide 
down along the posterior surface of the broad liga- 
ment and disappear through the hernial opening. 
Practically the entire loop was out of view. Much 
to my surprise gentle traction brought the entire 
sigmoid loop out of the sac. There were no surface 
adhesions and no evidences of constriction at any 
point. The opening was triangular in outline with 
the uterosacral ligament forming the base, the 
reflection of the broad ligament the anterior arm, 
and the rectum (in an irregular sense) the posterior 
arm of the triangle. I inserted my left index and 
middle fingers downward into the sac and had the 
nurse uncover the inner side of the left thigh and 
identify the fingers through the skin covering the 
sac. There was no process of the sac descending into 
the left labium as in the cases of ‘‘ pudendal” hernia 
reviewed by Moschcowitz.! However, the exit and 
course of the descent in this case was undoubtedly 
the same; the final destination being the subcuta- 
neous tissue of the upper adductor region of the 
thigh rather than the labium. 

Gross surgical anatomy. The protrusion undoubt- 
edly occurred through a rent in the levator ani 
muscle and passed through the triangle bounded 
externally by the ischiocavernosus, internally by the 
constrictor cunei and posteriorly by the transversus 
perinei, and along the left lateral wall of the vagina, 
emerging in the thigh. The split in the levator was 
probably the result of the difficult twin labor men- 
tioned in the history. The “‘bearing down” feeling 
was a natural accompaniment of the hernia. The 
rectal symptoms were undoubtedly due to the par- 
tial kink produced at the rectosigmoid junction when 
the sigmoid loop descended into the sac. The ready 
extraction of the sigmoid from the sac at operation 
explains the spontaneous reducibility and freedom 
from symptoms in the intervals. 

Closure of the ring. Needless to say, no attempt 
was made at extirpation of the sac. Its depth, the 
adipose status of the patient, her age, as an argu- 
ment against prolonging the anesthetic needlessly, 
precluded this. With great effort and difficulty 
I passed 5 or 6 mattress sutures of double Pagen- 
stecher linen across the long arms of the tri- 
angle and succeeded in closing it tightly and 
completely. To make doubly sure I whipped a con- 
tinuous suture over the line of mattress sutures, 
taking another reef in the broad ligament. This last 
step caused a version of the uterus backward and to 
the left superimposing the fundus over the site of 

iMoschcowitz, A, V. Am. J. M. Sc., 1918, clvi, 304. 
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the hernial opening. The sigmoid was anchored to 
the left psoas muscle at the brim of the pelvis and 
again about 2 inches above that point, the idea 
being to prevent its descending to its habitual loca- 
tion in the vicinity of the hernial opening. 

The abdomen was closed by layer sutures. The 
patient made an uneventful recovery. I kept her 
in bed 3 weeks. Mineral oil was used for 6 months 
following the operation to assure a daily evacuation. 
This is not necessary at present. The sense of pro- 
lapse and the rectal irritation have never been 
experienced since the patient left the hospital. 


As stated above, at the time of operation I 
was at a loss to classify this hernia anatomi- 
cally. I have published it as a pudendal 
hernia because I feel sure that its exit cor- 
responds to the cases of pudendal hernia 
described by Cooper in his volumes on hernia 
published in 1807 and to the cases collected 
under the heading of pudendal hernia by von 
Winckel in 1881, and reviewed by Moschco- 
witz in his paper referred to above. Eleven 
authentic cases are listed by Moschcowitz. 
He doubts the probability of occurrence of 
such herniain the male. According to him no 
case of cure of this type of hernia is recorded. 

Difficult labor, with the consequent strain, 
resulting in separation of the levator ani 
fibers followed by descent of the protruding 
viscus through the normally weak triangle 
bounded by the ischiocavernosus, constrictor 
cunei and transversus perinei, seems to be the 
logical explanation of the occurrence of so- 
called ‘‘pudendal” hernia. The quotation 
marks represent the fallacy of naming this 
hernia for its destination (the vulva) rather 
than for its point of exit in the pelvic floor. 
My case demonstrates this fallacy because 
the destination of the sac happened to be the 
adductor region of the thigh rather than the 
pudendum. J. A. Blake suggested the term 
“levator” hernia. However, I did not feel 
justified in making a new classification for a 
hernia the course and surgical anatomy of 
which was essentially the same as in the cases 
described under the term pudendal hernia. 

Two years have elapsed since I operated 
upon this case, and repeated examinations fail 
to show recurrence. The patient has through 
necessity performed all the heavy work of the 
household during these 2 years and I feel 
hopeful that the danger of recurrence is past. 
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VARICOSE VEINS OF THE FEMALE PELVIS 


A PRELIMINARY REPORT! 
By LUDWIG A. EMGE, S.B., M.D., San Francisco, CALIFORNIA 


From the Division of Obstetrics and Gynecology, Stanford University School of Medicine 


field of gynecology has been treated 

as negligently as the one on varicose 

veins of the female pelvis. There are only a 
few important clinical reports in the litera- 
ture, the earliest by Winkel in 1886, the last 
by Miiler and Kanavel in 1905, and the most 
important by Dudley in 1889. The occurrence 
of these varicosities had been reported upon 
prior to Winkel, but the data were only of 
pathological and not of clinical value. Among 
the textbooks only the one by Skene published 
in 1895 does justice to the subject. Many of 
the others barely touch upon it, and some of 
the best do not mention it at all. But wher- 
ever it is mentioned, emphasis is laid upon the 
frequency of these varicosities. Nevertheless, 
only a few general remarks are made as to 
symptomatology and diagnosis, and the reader 
is left with the idea that these venous dis- 
tentions are more or less an operative inci- 
dence. Notwithstanding this, we are told by 
those who have reported on the subject, that 
a diagnosis can be made and treatments have 
been suggested. In order to substantiate or 
disprove this, I have chosen to collect the 
data from the histories of patients in whose 
operative diagnosis varicose veins of the 
broad ligaments were recorded. Between 
September, 1913, and September, 1919, 28 
such patients were operated upon in the 
service of the Women’s Clinic of Stanford 
Medical School. To this number I can add 7 
patients operated upon in private practice for 
the same condition. The findings in 35 pa- 
tients verified by operation and in the ma- 
jority observed over a sufficiently long post- 
operative period should allow us to come to 
conclusions which will either disprove or 
prove that varicose veins of the female pelvis 
give definite symptoms and can be diagnosed. 
There are five plexus of veins in the pelvis 
with which we are concerned: the vaginal, 
vesical, uterine, and hemorrhoidal plexus 
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which drain into the inferior hypogastric 
vein, and the parovarian or pampiniform 
plexus which empties through the ovarian 
veins into the vena cava on the right side 
and into the renal vein on the left side. In 
the entire venous structure there is only one 
valve and that lies at the end of the right 
ovarian vein. 

Comparing the support of the various 
venous units, it is at once apparent that the 
vessels in the base of the broad ligament, 
that is the uterine veins, fare the best. The 
tortuous arteries which enter the parametrium 
from above passing downward and then grad- 
ually ascending until near the uterus they rise 
at almost right angles are supported very 
securely by a mass of dense connective tissue 
mixed with smooth muscle fibers. The very 
much straighter veins hug the artery closely 
on their way out and derive the full support 
of the perivascular tissue. Each vessel or its 
ramifications is therefore strongly fortified and 
guarded against sudden overdistending. An 
entirely different picture confronts us in the 
ovarian circulation. There are two plexus of 
veins here, one above and one below the hilus 
of the ovary, which make up the pampiniform 
plexus. The branches are very tortuous and 
numerous and lie in a support poor in con- 
nective tissue and practically devoid of mus- 
cle fibers. Where the pampiniform plexus 
empties into the ovarian vein, the supporting 
tissue is still more poorly developed and for 
the distance of 7 to 9 centimeters the ovarian 
vein swings, so to speak, in a hammock formed 
by two thin layers of peritoneum only, with 
very little padding to rest upon. This ham- 
mock is securely suspended at the pelvic brim 
at a point where the ovarian vessels cross the 
iliac vessels. At the other end it is hitched to 
a movable organ, the uterus. It therefore 
has only one definitely fixed point around 
which it must swing when the other end 
varies in position. If the human body stands 


1 Read before the Section on Gynecology and Obstetrics at the Meeting of the Medical Society of the State of California 


May, 1920, Santa Barbara 
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TABLE I 
Location and change in the intensity of pains noticed: 
In both lower quadrants.............. 12 
In left quadrant only... aeolee II 
In right quadrant only............... 6 
Not specified........... Sccareealers 6 
Worse when up....... ean trate aed 13 
Relieved on lying down. . . jee. <a 
Not specified.......... Skene 7 
Wrote Ot CAIAMIONIN: ...... 2... oc. cess 14 
Constipated........ - wusewrea- ag 


Menstrual disturbances: 


Dysmenorrhoea........ hence wee 
Irregular intervals..... Dre II 
Menorrhagia.......... 7 
Scanty flow.......... 5 
PRR aS ecsain Saari 8 


Probable causes as analyzed from the history of the patient: 


Te Tee Pore oes 8 
eS bse ee 16 
Masturbation unmarried. . . 2 
Sexual excess married. See eeate re I 
Visceral ptosis (?)...... Pee pe 3 
No reason... ........ 5 


erect, the ovarian vessels form an inverted 
parabola in their lower third or pelvic division 
and then ascend vertically for the other two- 
thirds. The right vein is somewhat guarded 
against backflow from other sources by the 
intersecting valve at the vena cava. But the 
left, which enters another venous stream, the 
renal vein, at right angles, is without a pro- 
tective valve and therefore open to venous 
backflow. 

Considering the strong support of the veins 
in the base of the parametrium and the poor 
safeguard of the ovarian circulation, it is clear 
that if there arises an interference in the 
venous flow of the uterine circulation, dilata- 
tion of their venous units will be held in check 
for a long time by the perivascular tissue, but 
if the same would occur in the ovarian circula- 
tion the venous units soon will have to give 
since there is no support. This distention 
takes place first at the lowest end of the in- 
verted parabola of the ovarian vein because 
here two antagonistic physical forces meet 
and that is the weight of the column of blood 
rising vertically and the driving force of the 
increased column of blood coming from the 
other direction. The weight of the column 
must by necessity overcome the driving force 


TABLE II 


Normal 
white Leuco- 
count cytosis 


Pre-operative diagnosis 


Double salpingo-oophoritis.... 4 3 I 
Pelvic inflammatory diseases . . 7 6 I 
Malposition of uterus........ 10 9 I 
Malposition and varicose veins 5 2 2 
VAricOS® VEMS ........0.c0000- 6 5 I 
“Pelvic tumor’’. I I 
Fibroids ... 2 2 
a nerann a ree 35 26 9 


Varicose veins found at operation and associaled pithology 
noted: 


Fee ee re ne 20 
IDS 5 5c sau, So5/s\s-w Gd ny ators NTS. 4 
MINN rc os ip ie cows ae Gas 2 
Relaxed perineum........ bie isda eases 6 
ONIN 6s coin ian neck aciamase 4 
INE ESOL pics on Da as Ras esse 5 
BOs seesaw at a ae ro ies 10 
RR ee eee ae oe cee Sree ae 2 
Ro ata aie ais oe aes koe hae ON 9 
Operation and after-results: 
Relieved Symp- Patients 
3 6months toms notseen 

Type No. months and more returned again 
Webster........ 6 oe 3 I 2 
Kelly-Neel ..... 10 es 6 2 2 
Gilliam ........ 9 3 6 
ee 1 ; I 
Utero-sacral . . 2 2 = 
Resection of veins 3 63 2 I 
Hysterectomy .. 4 a 4 

Total .... » 5 22 4 n 


because the latter is weakened by the com 
pensatory distention of the venous channels. 
With progressive distention the units of the 
pampiniform plexus are gradually affected 
until ultimately the uterine and other plexus 
of the pelvis are involved also by virtue of 
their intimate relation through the anasto- 
motic uterine vein. 

I have nothing to say on congenital varicose 
veins of this type. They have not been de- 
scribed in the newborn. Where they were 
found in the virgin in our series they could 
be traced to other causes. We may assume, 
therefore, that varicose veins of the pelvis 
are always acquired. But we must not con- 
found “acquired primary” with “secondary.” 
By the latter we mean that another distinct 
pathological disarrangement was present be- 
fore the veins were formed. Both conditions 
are possible and should be carefully separated ; 
for instance, ‘‘acquired secondary” varicose 
veins may follow uterine displacements. 
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Any change in the position of the uterus, 
either backward or downward, must interfere 
with the venous drainage in the base of the 
broad ligament or in the ovarian units. Thus, 
a retroflexion of the uterus may kink the 
ovarian vessels at the pelvic brim. Here 
dilatation of the ovarian veins results first 
and the uterine veins suffer later. On the 
other hand any descent of the uterus must 
tend to compress or kink the uterine vessels. 
The uterine tortuous arteries are sufficiently 
long and strong-walled to overcome this 
resistance, but the veins must suffer early 
because they run a straight course and there- 
fore may become compressed or kinked. In 
other words, the amount of blood going in as 
compared to the amount of blood going out 
is out of proportion and another outlet is 
‘ sought, and found in the anastomotic uterine 
vein. 

“Acquired primary” varicose veins will 
follow prolonged pelvic congestion in many 
instances. Pregnancy, intestinal ptosis, ha- 
bitual constipation, interference with the 
menstrual flow, prolonged menses, prolonged 
and often repeated sexual excitement especial- 
ly if not satisfied by the normal act, high 
blood pressure, and a number of others will 
produce such prolonged congestion. The in- 
flammatory congestions are not considered in 
our group of cases. Pregnancy seems to be 
the most important factor in this group. 
Normally, the veins distend tremendously 
during pregnancy. I cannot say whether it is 
the loss of tone on account of the long con- 
tinued distention of the veins that prevents 
these veins from returning to normal or 
whether it is a change in the position of the 
uterus following the birth-function that puts 
the uterine venous return into a disadvan- 
tageous position by kinking it. At times it 
will be hard to determine cause and effect in 
the production of these varicosities because 
one has to deal with a vicious circle. For, it 
is said, that prolonged pelvic congestion causes 
softening of the uterine supports which may 
lead to displacements. They, in turn, aggra- 
vate the pelvic congestion by obstruction, 
thus completing the circle. 

Accompanying varicose veins of the ova- 
rian and broad ligaments there is a definite 
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pathology. It seems that the ovaries are 
affected first. They become cystic with a 
gradual increase of fibrous tissue due to pas- 
sive congestion. Later they undergo changes 
similar to those found at the early menopause. 
The endometrium is often hyperplastic and 
cedematous. There is a general tendency 
toward hypertrophy of the mucous mem- 
branes of the mucosa of the entire genital 
tract. The color is no longer pink but has 
a purple hue. Later the cervix undergoes 
hypertrophy and perhaps still later the 
fundus is involved, ultimately producing a 
condition which has been variously called 
“fibrosis” and “chronic metritis’”’ but which 
is nothing else but the outcome of chronic 
passive congestion ultimately leading to an 
overgrowth of the connective-tissue elements. 

The relation to sterility is interesting in so 
far as the presence of a hyperplastic endo- 
metrium seems to prevent conception. There 
are 2 patients in this series who did not 
conceive during 3 and 4 years of married life. 
Both had a mild retroversion and a marked 
endometrial hyperplasia together with very 
large varicose veins of the ovarian circulation. 
Both became pregnant after conservative 
operative interference. 

The symptomatology centers around one 
point and that is the pain complained of and 
which must be carefully analyzed. 

One usually hears that beginning with a 
definite time there have appeared either 
bilateral or unilateral, usually, left-sided 
pains of a dull, deep, aching character felt 
low down in the abdomen which grow worse 
on long standing and are relieved quickly 
when the patient assumes the recumbent 
position. This one complaint is just as typical 
for women as it is for men who suffer from 
varicocele and to which the condition in the 
female has been likened. If sufficient atten- 
tion is paid to this point the history becomes 
suggestive enough to make the examiner look 
for these veins. All of the other symptoms 
are obscure and may hold good for almost 
any pelvic disturbance. There is commonly a 
sense of heaviness in the pelvis. The patient 
often suffers from constipation. Leucorrhoea 
of a white character may be present meaning 
merely an overstimulation of the endometrial 

















































136 





function by congestion. Backache is a com- 
mon complaint, most often it is a dull pain 
felt in one or both kidney regions. At times 
it is present over the sacrum. The legs 
“feel weak”’ and the bladder is often irritable 
as long as the person is on her feet, and this 
in the absence of any pathological findings in 
the urine. This, too, is suggestive of con- 
gestion, for this symptom just like those 
dependent upon ovarian or uterine conges- 
tion disappears as soon as the recumbent 
position allows the veins to drain freely. 
Gastric disturbances, especially nausea, lassi- 
tude, and ovarian pains of the so-called ‘‘ ova- 
rian neuralgia” type appear in time. The 
menstrual cycle at first becomes shorter or 
the flow more profuse until it resembles 
menorrhagia due to an overstimulation of the 
ovaries by congestion. Later with the appear- 
ance of atrophic and cystic changes, the 
menstrual cycle once more is disturbed, only 
the intervals now become either lengthened 
or the flow becomes scanty. 

To gain a quick survey of the symptoms 
and sequele in our series, I offer Tables I and 
II which speak for themselves. 

What difficulties are encountered in the 
pre-operative detection of varicose veins of the 
pelvis is gained from a perusal of the second 
table. In looking over the histories, it struck 
me that the typical complaint had been 
usually quite clearly written down by the 
examining physician. In spite of the usual 
normal blood count which has been noted in 
the second table the diagnosis of pelvic inflam- 
matory disease had been made quite often. 
The reason for this, I think, is the marked 
tenderness that is experienced by the patient 
during the examination together with the 
peculiar doughy feel to the parametrium. As 
the patient is usually examined in the recum- 
bent position her veins are well drained and, 
therefore, they are not palpable. One would 
never fail to examine a man standing up if he 
would complain of anything pointing to trou- 
ble anywhere around the generative organs. 
Custom has made the recumbent examination 
in women a standard. If one will take the 
trouble to examine the patient by rectovaginal 
touch in the recumbent position and then 
have the patient drop her legs and raise her 
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upper body it seems to me that it is often as 
easy to feel these veins in the female as in the 
male, for the veins will fill quickly and bring 
out the dilatation and tortuosity in the shape 
of an easily compressible and doughy tumor 
that is much less tender than either an in- 
flamed or an ectopic tube. The tumor will 
disappear again when the patient resumes the 
recumbent position. I found in private prac- 
tice that patients do not object to this pro- 
cedure while they will object at times if they 
are examined standing up as Dudley suggested 
in 1889. For the reason given, ovarian 
varicosities are undoubtedly overlooked at 
times during exploratory operation for pelvic 
disturbances, because the habit of having the 
patient put into the Trendelenburg position 
before the incision is made, is quite common. 
There, naturally, the veins are in the most 
favorable position to drain well. Might it not 
explain why at times an exploratory opera- 
tion may not reveal anything in the pelvis or 
that an appendix may be taken out for right- 
sided pain and the pre-operative symptoms 
promptly recur when the patient gets on her 
feet? 

The diagnosis of distended or varicose veins 
of the broad ligaments in general and of those 
of the ovarian circulation in particular in the 
absence of inflammatory changes or tumors 
is not so difficult as has been pointed out in 
earlier reports. 

The importance lies in an accurate analysis 
of the pains complained of and a proper 
examination. A normal blood count which in 
our series was present in 77 per cent will 
greatly aid in the differentiation from other 
diseases. The pains produced by varicose 
veins easily simulate other diseases, especially 
chronic appendicitis or ureterorenal dis- 
turbances expecially when X-ray shadows 
have been seen in the region of the lower 
ureter, where phleboliths occur quite com- 
monly in the pelvic plexus. But a normal 
urine and a normal or nearly normal leucocyte 
count would exclude ureteral stone and rather 
point to varicose veins. Pus tubes and ectopic 
tubes do not change in size on change in posi- 
tion of the body. Both are accompanied by 
other definite clinical and laboratory findings 
that will facilitate the differential diagnosis. 
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One of the best methods that will aid in the 
differential diagnosis of chronic appendicitis 
outside of the type of examination suggested, 
is the inflation of the colon. If an irritable 
chronic appendix is present inflation will bring 
on the pain complained of while it will not do 
so if the pain is due to distended veins. 

In all previous publications it has been said 
that conservative treatment offers very little 
hope for ultimate recovery. This statement 
should be modified in so far as it applies only 
to advanced stages in venous distention. If 
we have to deal with an early descensus of the 
uterus it may well be possible that a proper 
pessary will keep the uterus at a normal level 
until congestion has abated and the tissues 
that support the uterus, have regained their 
normal tonus. A pessary will be of no value 
when actual damage has been done to the 
vessel. If the distention of the ovarian or 
uterine venous units is directly traceable to 
constipation, the first principle naturally must 
be to regulate the bowel and if visceral ptosis 
is present a proper abdominal support must 
be added. During the period of any conserva- 
tive treatment, it is essential that the patient 
keep off her feet as much as possible so that 
the veins of the broad ligament may be in the 
most favorable position for free flow. All 
sexual excitement should be prohibited. I 
cannot see any benefit from the use of hot 
douches recommended by several writers. 
Hot douches are used to incite pelvic con- 
gestion by active hyperemia. Logical reason- 
ing would be against trying to produce active 
hyperemia if all efforts are directed toward 
reducing passive congestion. Slow lukewarm 
douches with 2 to 3 per cent menthol and 5 
per cent alum will produce a pleasant, cooling 
effect. Ichthyol undoubtedly helps in reduc- 
ing pelvic congestion. Instead of using the 
obsolete tampon, ro per cent ichthyol vaginal 
suppositories serve a better purpose. The 
patient uses them every night over a period of 
2 to 3 months. Miller and Kanavel have 
advised the use of small doses of pituitrin in 
conjunction with other conservative measures. 
There is no report available as to the results. 

When the veins have distended to such a 
degree that one must suppose they cannot 
return to normal, operative procedures must 
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be considered. All writers suggest the resec- 
tion of these veins in one way or the other. 
The older authors go a step farther advising 
hysterectomy as an absolute cure. 

In past years I have observed that varicose 
veins of quite remarkable size as long as they 
were confined to the ovarian veins and infe- 
rior division of the pampiniform plexus dis- 
appeared as soon as a proper suspension was 
done in cases where retrodisplacements of one 
kind or the other were present with the 
varicosities. Especially striking was this 
when there was no retroversion or retroflexion 
but where the uterus had descended into a 
retroposition with the fundus remaining in 
anteflexion. During the last 3 years it has 
therefore been aimed to lift up the uterus by 
suspension in order to promote proper drain- 
age of the veins. This procedure apparently is 
greatly aided by the shortening of the utero- 
sacral ligaments which act as shelves for the 
adnexal organs to rest upon. While these 
shelves may not be permanent, they seem to 
remain intact sufficiently long to prevent the 
ovaries from prolapsing and therefore aid in 
proper venous drainage. Practically all 
ovaries that are seen in these patients are 
cystic. I have seen them of three times nor- 
mal size. To take them out or to resect them 
defeats the very idea of the principle of the 
operative treatment. If the pelvic venous 
circulation will accommodate itself after 
proper drainage is established, the ovaries 
will do the same. This has been well proven 
by clinical and private patients who after the 
operation returned to normal menstruation 
and in whom later careful pelvic palpations 
revealed ovaries of normal size and consis- 
tency. As far as the condition of the veins 
after operation is concerned, I can report only 
on my 7 private patients and with the excep- 
tion of 1 who is very obese and where I am not 
sure of my touch, I am convinced that the 
veins no longer distend when the patient is 
examined in the way suggested previously. 

Above all, the greatest importance lies in a 
symptomatic cure and the last part of Table 
II will give operation and result in a clear 
way. The number of symptomatic reliefs is 
sufficiently large to allow us to believe that 
suspending operations if carried out properly 
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and in conjunction with uterosacral shorten- 
ing will give the desired result in the cure of 
varicose veins of the broad ligaments and of 
the ovarian veins in particular. Among the 
suspensions the various modifications of the 
Gilliam method seem to promise the best 
results. The Kelly-Neel method has given us 
some trouble and we feel that it is primarily 
not strong enough. The Baldy-Webster sus- 
pension may, while it has not done so in our 
hands, kink the ovarian circulation and 
aggravate the condition. The Gilliam type of 
a suspension also tends to lift the uterus 
higher out of the pelvis than the Baldy- 
Webster suspension. Personally, I no longer 
pierce the peritoneum to secure the round 
ligaments, if possible, but dissect them out 
subperitoneally which is easily accomplished 
by blunt dissection with a curved clamp. 
Then the round ligaments are pulled up in 
their own canals and for a distance of about 
one inch they are sutured to the under surface 
of the rectus fascia near and parallel to the 
midline and as close to the inguinal ring as 
possible. That will bring the uterus up and 
into an exaggerated anteversion instead of 
hanging slightly backward on its ligaments as 
in the original method of Gilliam. The dis- 
section of the round ligaments in this way 
serves two purposes. It prevents the perito- 
neum from being drawn up or from making a 
ring through which intestine might herniate 
and it furnishes a more “naked” round 
ligament if one may say so, which offers a 
greater surface to become adherent to the 
fascia above. 

At times if the superior division of the 
pampiniform plexus is very markedly vari- 
cosed it may be necessary to resect some of 
its veins. In fact that is the only place where 
resection may become necessary when a rup- 
ture of the veins has taken place. Of late we 


have not found it necessary to resect any of 
these veins but have trusted in the simple 
suspension with apparently good results. 

Hysterectomy may become necessary if 
fibroids or advanced polypoid changes of the 
endometrium demand it, or when the uterus 
has so greatly atrophied that it cannot be 
used as a suspending medium any longer. 
Otherwise, this operation should not be con- 
sidered under the operative treatments for 
varicose veins of the broad ligaments. 

The last table which gives you the opera- 
tive procedures and the results of several 
operators, allows us to believe that simple 
suspension in which the uterus is well ele- 
vated is the ideal remedy for varicose veins of 
the pelvis. 

CONCLUSIONS 

In summing up it can be concluded from 
these observations that varicose veins of the 
broad ligament in general and of the ovarian 
circulation in particular are comparatively 
common occurrences in women; 

That, the symptomatology is plain enough 
in most uncomplicated cases to suggest their 
presence; 

That, the diagnosis is, in most instances, 
made certain by rectovaginal examination in 
the recumbent, alternating with the sitting 
position; 

That, the differential diagnosis is aided by 
the normal leucocyte count; 

That, mild and early cases can be perma- 
nently relieved by conservative measures; 

That, the resection of the veins, or more so 
hysterectomies, is unnecessary to accomplish 
a cure; 

That, a high suspension of the uterus with 
a shortening of the uterosacral ligaments 
offers the best means for a permanent symp- 
tomatic cure with a possibility of a permanent 
anatomical regulation. 
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FURTHER OBSERVATIONS ON URETEROCELES 


REVIEW OF THE LITERATURE AND A REPORT OF Four CASES 


By M. LAVANDERA, M.D., New York 


Assistant Cystoscopist, French Hospital 


S far back as 1856, Lilienfeld (1) re- 
ported what appears to be the first 
pathological specimen of a ureterocele 

in a man aged 65, whose right kidney showed 
a constriction at the upper pole, forming a part 
of the kidney pelvis. The right ureter came 
from this constriction and ended in the 
bladder in a “‘cystiform projection.” Since 
then similar postmortem cases bearing mal- 
formations related to ureteroceles were re- 
ported. Prominent among them are those 
presented, in chronological order, by Smith 
(2), Beach (3), Bostrom (4), Goerdts (5), 
Caillé (6), Ogle (7), Rott (8), and Otto (9). 

Of the more recent cases, an excellent ex- 
ample of a large ureterocele without infection 
is the one reported by Furnival (10), who de- 
scribes the anomaly as large as a pigeon’s egg 
visible at the urethral meatus in a female, 
aged 16. Having examined a piece of the 
cyst, the pathologist stated that he was ‘“con- 
fident the case was what H. Fenwick describes 
as ‘ballooning of the ureteric orifice,’ in which 
there is a narrowing, generally congenital, of 
the ureteral orifice that may be so minute that 
the pressure of the urine on the lower section 
of the tube swells out its termination into a 
bulb or cyst.’” Says Thompson Walker in his 
Genito-Urinary Surgery, 1904, under the head- 
ing “Congenital Narrowing of the Ureter,” “I 
have observed congenital narrowing of the 
ureteric orifices in a man whose urinary sys- 
tem was otherwise normal. The finest ureteric 
catheter or bougie would not pass through 
the orifices.” 

Among others whose reports bear similar 
observations as to the primary cause of 
ureterovesical ballooning are Barringer (11), 
Martin (12), Furniss (13), and Ejisendrath 
(14). The objection may be raised here that if 
ureteroceles are congenital, symptoms of ob- 
struction should appear earlier. They do, as 
various cases of infancy on record. Bottomley 
(15), Johnson (16), Mutach (17), will attest. 


The ureterocystic dilatations free from symp- 
toms until adult age is reached may be ac- 
counted for by the fact that all these cystic 
dilatations do not attain the same degree of 
stenosis. Also the wear and tear of the 
organism as age advances predisposes congen- 
itally defective organs to changes in position 
and structure. In this respect it is not hard to 
picture a partially stenosed and dilated ure- 
teral termination become the seat of further 
changes secondary to bacterial invasion of the 
kidney, ureter, bladder, or urethra. Thus the 
origin of ureterocles which are said to be 
secondary to inflammatory reactions, such as 
the passage of a calculus into the bladder, 
renal tuberculosis, or bladder ulcerations is 
explained, Caulk (18). 

But the thousands of renal calculi that have 
passed into bladders producing no ureteroceles 
is rather significant in this connection. Again, 
the well-known fact that any obstruction to 
kidney secretion predisposes to stone forma- 
tion is not to be forgotten. It is more logical 
to think of a stone secondary to a ureterocele 
than the reverse. Those ureterocystic mal- 
formations attributed to inflammatory re- 
actions are, the writer believes, simply ure- 
teral meatus congenitally small but large 
enough not to cause urinary obstructions un- 
til complicated with infection. Were inflam- 
matory conditions responsible for the presence 
of the anomalies in question, these conditions 
would probably induce genito-urinary symp- 
toms or signs that would lead to their dis- 
covery before the ureteroceles would form. 

Dardanelli (19), points out that a uretero- 
cele is not merely a complication of hernia, 
nor the results of an operation, but in fact a 
hernia sui generis with a symptomatology and 
pathogenesis of its own. His observations 
show that the pelvic peritoneum is often very 
mobile and slippery, and that the ureters do 
not always follow a regular course toward the 
end but take a curved lateral direction. 
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The following cases are submitted as 
further evidence that the ureteral conditions 
in question are congenital. 


CasEr1. M. L., age 39; June, 1917. Symptoms 
of 9 months’ duration. Cystoscopy showed ureter- 
ocele of left ureter with a second ureteral orifice 
just above cyst. Operative recovery. Urine clear. 

Case 2. A. A., age 21; February, 1918. Symp- 
toms of 2 months’ duration. Cystoscopy detected a 
ureterocele of right ureter. Operative recovery. 
Patient perfectly well a month ago. Urine clear. 

Case 3. T.G.Z., age 34; May, 1916. Symptoms 
of tr months’ duration. Cystoscopy showed a 
ureterocele of the right ureter about the size of a 
hazel nut, and a stone in same ureter just above 
bladder. Operative recovery. Urine clear. Patient 
well today. 

CasE 4. C.H.C., age 23; July, 1915. Symptoms 
of one year’s duration. Examination revealed a 
calculus in urethra. Cystoscopy showed bilateral 
ureterocele. Operative recovery. Urine clear. 
Patient well 5 months ago; lost sight of since. 


Cases 1, 3, and 4 were confirmed by Bar- 
ringer. Cases 1 and 2 are typical ureteroceles 
without any inflammatory condition, while 
Case 2 has a third ureteral opening. The 
symptoms of Case 3 were entirely relieved by 
splitting the ureterocele, and the calculus was 
removed at a later date. Case 4, despite the 
removal of the urethral stone was not relieved 
of all symptoms until the ureteroceles were 
split open. 

The number of ureteroceles associated with 
other anomalies is the most convincing evi- 
dence that these ureterocystic projections are 
of congenital origin. The writer has found in 
the literature 46 cases of ureteroceles in the 
living, and 17 in postmortem specimens, a 
total of 63 cases. Of these 32 were found with 
other malformations as follows: 


In the living. 
Ureter twisted in spirals above bladder... .. 2 
A third ureteral opening 


eer er eee I 
Inguinal hernia of ureter.................. 5 
Both ureters opened into bladder through 
UMN a cagic sss hain anes 4s oui aie,as Socal 
Left ureteral opening absent............... I 
Kidney of same side lobulated.............. I 
Be a 4 
Prolapsed ureter into bladder. 4 20 
Postmortem. 
Lobulated kidney same side................ I 


a ee ee 3 
Double ureters with atrophied small kidneys. 
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Ureters came from pelvis formed out of upper 
I IE og aa som cceasoes ans cceren I 
NN IE ods s pivicssacrviesieateeacsineas 2 
Single kidney and one ureter which presented 
several spiral twists and communicated with 
the vas bya fine opening................. I 
Kidneys without suprarenals, malformation of 
cloaca and pelvis, and absence of right ureter 1 
Reduplication of both ureters............... I 
Both ureters from common pelvis and united 
by fibrous tissue to bladder, into which they 
opened by separate orifices............... x £2 








Total 32 


SUMMARY AND CONCLUSION 


A careful study of all the papers on ureter- 


oceles from 1856 to the present day, together 
with the cases above reported, seems to war- 
rant the conclusion that ureteroceles, found 
at birth and at all ages, about equal in number 


for both sexes, rarely bilateral and frequently 
associated with other anomalies, are con- 
genital malformations. 
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. SmirH, T. Prolapsus of ureters into bladder. 
. BEACH, F. 


. Bostrom. 
. Goerpts. Beitr. z. klin. Chir., 1887. 


. BARRINGER, B. S. Unilateral kidney calculus com- 


. Martin. Cystic dilatation of the vesical end of the 


. Borromiey, J. T. Blind cystiform protrusion. 


. Jounson, R.: Malformation affecting lower end of left 


. Caulk, J. R. Ureterovesical cysts. J. Am. M. Ass., 
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CYSTS AND FISTULAE OF THE THYROGLOSSAL DUCT! 


By P. K. GILMAN, M.D., F.A.C.S., San Francisco, CALIFORNIA 


EMBRYOLOGY 


T: understand the pathology of §the 


thyroglossal duct, one must be familiar 
with those parts of the embryo which 
enter into its formation. 

In the human embryo the tongue develops, 
not as an organ of the mouth, but grows for- 
ward into the buccal cavity after appearing 
primarily largely in the pharyngeal region. 
The first distinct trace of the tongue is a 
rounded median elevation projecting from 
the depression on the floor of the pharynx 
between the ventral ends of the first branchial 
arches. This projection, the tuberculum 
impar (Fig. 1), enlarges and changes shape, 
forming eventually the anterior portion, about 
two-thirds, of the tongue. The posterior 
portion of the tongue arises from the ventral 
ends of the second pair of branchial arches 
and is at first separated from the anterior 
portion by a posteriorly directed V-shaped 
groove, traces of which persist in adult life. 
Meanwhile, a pouch-like depression develops 
below the angle of the V and later thickens 
to form a lobed mass. This thickening is the 
forerunner of a portion of the thyroid gland, 
and in its development elongates and con- 
stricts to form a stalked vesicle with its 
opening at first on the summit of the tubercu- 
lum impar. Under normal conditions of 
development, the hollow stalk of this vesicle 
becomes obliterated but remains as an epithe- 
lial cord for a short time after this change has 
occurred. This duct is the thyroglossal duct, 
and its former opening upon the tuberculum 
impar is in adult life represented by the fora- 
men cecum. The foramen cecum is a portion 
of the duct, the length of which varies, which 
has not solidified and disappeared. 

The lobed body destined to enter into the 
formation of the thyroid gland, following 
the obliteration of the hollow stalk or duct, 
migrates, passing ventrally and caudally to 
take up its position in front of the trachea 
(Fig. 2), leaving the foramen cecum to mark 
its point of origin. In its migration this 


1 Read before the Surgical Section, California State Medical Society, Santa Barbara. May 13, 1920 


median thyroid anlage passes close to the 
developing hyoid bone and the latter struc- 
ture not infrequently interferes with the 
passage of the vesicle, delaying or holding up 
portions permanently or causing deviation 
from the normal path. 

In the normal human embryo, the duct 
begins to atrophy during the fifth week of 
intra-uterine life and is closed by the eighth 
week, except superficially, where it forms the 
foramen cecum. However, remains of this 
foetal channel are not uncommon, having 
been found in as many as 30 per cent of a 
series of bodies examined by one observer. 
It is readily seen, therefore, why a complicated 
course exists, if the stalk of the thyroid anlage 
fails to obliterate either wholly or in part. 
The tract would pass from the foramen cecum 
on the posterior part of the tongue caudally 
and somewhat ventrally in the mid-line of the 
neck, either through the body of the hyoid 
bone or intimately connected with the peri- 
osteum and the thyrohyoid bursa behind the 
bone, then along the ventral surface of the 
upper portion of the trachea to the mid- 
portion of the thyroid gland. This course 
explains the difficulty which may be encoun- 
tered in the surgical removal of lesions develop- 
ing in this structure. 


ANATOMY 


The thyroglossal duct may be lined by one, 
two, or several layers of epithelium, more 
often ciliated (Fig. 3). In some examples, 
depending upon the amount of pressure to 
which the lining has been subjected in the 
recent state, the epithelium is flattened and, 
in areas, thinned out even to a loss of lining 
cells. In persisting remnants, which have 
become secondarily infected, the epithelial 
lining may be found in all stages of change as 
a result of inflammation. 

In the walls of the persistent duct occur 
mucous glands usually of asimple type. The 
secretion from these assists in distinguishing 
cysts of this duct from dermoids with their dif- 
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ferent type of content. In addition to mucous 
glands, it is not difficult to demonstrate lymph 
follicles scattered in the walls along the 
course of the tract. Of special interest, not 
only anatomically but clinically as well, is the 
occurrence or persistence of thyroid gland 
tissue along the course of the thyroglossal 
duct. This may be found at any point from 
the foramen cecum downward, and is prone 
to occur where incomplete development of 
the thyroid in its normal position has taken 
place. 
PATHOLOGY 

While cases of persistence of the entire 
thyroglossal duct are recorded, they are much 
more rare than are lesions manifesting them- 
selves in an isolated portion of the tract. 
Furthermore, while it is possible, theoretical- 
ly, for any portion of the duct to persist and 
cause trouble later in life, either through 
cystic or solid growth formation, there exist 
apparently certain sites of election to which 
the majority of cases may be referred. 

As is shown in the accompanying diagram 
(Fig. 2) the stalk of the thyroid anlage is 
brought into intimate relationship with the 
body of the hyoid bone during the migration 
of the structure to its position ventral to, or 
in front of, the trachea. The hyoid then forms 
one point of division, the duct or its remnant 
being closely associated with the body of the 
bone in the mid-line. Lesions developing 
from the portion of the tract extending from 
the foramen cecum to the hyoid constitute 
the suprahyoid group, and those arising from 
the lower portion between the hyoid and the 
thyroid, the infrayoid group. 

In Figure 4 (after Chemin) are shown sites 
of election along the upper and lower portions 
of the tract. There are five in all, three as- 
sociated with the suprahyoid, and two with 
the infrahyoid portion. Practically all cystic 
lesions of this tract occur at one or another of 
these points. 

There are three classes of lesions associated 
with the thyroglossal tract; first, the most 
common, the development of cysts, leading 
usually to the formation of fistulz; second, 
the development of solid tumors; and third, 
the development of thyroid rests along the 
tract. 








Thyroid gland tissue persists along the 
course of the thyroglossal tract, especially 
where incomplete development of the thyroid 
in its normal situation has occurred. These 
thyroid areas may develop at any point along 
the course taken by the original vesicle in its 
journey from the floor of the pharynx to the 
normal thyroid site. These aberrant thyroids 
have their origin in rests held up along the 
course and may present all the histological 
varieties of ordinary goiters. They are prob- 
ably found more frequently in women than 
in men, their development is usually slow 
during the earlier years, more accelerated 
later, when the gland may increase rapidly 
in volume and interfere with phonation, 
respiration, or circulation. Such aberrant 
glands may undergo malignant degeneration. 
Their diagnosis is difficult, the microscope 
being the only certain test. 

Numerous observers emphasize the impor- 
tance of avoiding such thyroid tissue surgically 
if any doubt exists regarding the amount of 
thyroid present in the normal position. Delay 
in operation is advisable, as the main gland 
is usually underdeveloped, and the aberrant 
thyroid the source of supply of thyroid secre- 
tion. Cases are not rare where the removal 
of such tissue along the original stalk has 
been followed by functional disturbances 
attendant upon hypothyroidism. 

Of the solid tumors associated with the 
thyroglossal tract, adenomatous and carcinom- 
atous growths occur. Thyroid remnants 
persisting along the tract are subject to 
pathological changes similar to those affecting 
thyroid tissue in its normal position. Changes 
of the latter type are more common in women 
than in men and are apt to occur in early life, 
often about puberty, and in these patients 
there are often disturbances of menstruation 
in addition to local symptoms. 

Cysts of the thyroglossal duct are the le- 
sions commonly resulting from a persistence 
of the structure, either in part or entire. Often 
the patient when first seen by the physician 
presents a sinus, but this has in all cases been 
preceded by a cystic swelling, which has 
either ruptured spontaneously, or has become 
infected and been opened under a mistaken 
diagnosis. 
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Fig. 1. 


arches; Epg., epiglottis; m. t., median thyroid anlage. 
1, Anterior portion of tongue; 2, inferior maxilla; 3, epiglottis and base of tongue; 


Fig. 2. 


4, suprahyoid portion of thyrolingual duct; 5, hyoid; 6, portion of duct below hyoid. 


The essential structure of cysts of this type 
is quite constant (Fig. 3). The wall consists 
of consecutive layers of connective tissue, 
delicate and transparent in those of small size 
with little or no inflammatory reaction present. 
In the larger cysts and in those which have 
become infected and have undergone an 
intercurrent inflammatory process, the fibrous 
wall may be thickened, dense, and compact 
with cellular infiltration. Blood-vessels are 
usually numerous and course about the cyst 
between the layers of fibrous tissue. Even 
in the small cysts the vessels may be of con- 
siderable size and often lead to profuse hemor- 
rhage during the course of removal. In ad- 
dition to the vessels, groups of mucous glands 
are often observed here and there in the sec- 
tions and isolated gland structures are scat- 
tered throughout the walls. The epithelial 
lining of cysts arising from this structure tends 
to vary in appearance at different points of the 
cyst wall. The cells are from two to three 
to several layers thick, are more or less flatten- 
ed, depending somewhat upon the age and 
degree of distention by secretion. From the 
free surface, cilia project and are readily 
demonstrated, provided no destructive action 
has occurred within the cyst. In cysts, which 
have not been subjected to inflammatory 


CYSTS AND FISTULA OF THYROGLOSSAL DUCT 


Reconstruction of pharynx of human embryo. 7¢., 
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changes the content is a fairly viscid mucus, 
colorless and faintly turbid from cell detritus. 
At times this mucus is discolored by pig- 
ments resulting from hemorrhage into the 
cyst. 

In cysts which have undergone inflammat- 
ory reaction the walls are thickened, glandular 
structures distorted, lining epithelium modi- 
fied or destroyed, and the contents changed, 
depending upon the severity and chronicity 
of the reaction. Infection of thyroglossal 
cysts frequently occurs ‘‘spontaneously” by 
means of the hematogenous route as well as 
after rupture or opening and draining. 

Thyroglossal cysts are present in the mid- 
line of the neck or tongue along the site of the 
original tract differing from lesions of the 
branchial clefts, which are lateral in their 
situation. The time of appearance further 
distinguishes between these lesions, the thyro- 
glossal cysts never being congenital as is the 
case of the latter. They may appear at any 
time after birth from the earliest months to 
adult life, when in response to unknown factors 
the cystic dilatation first manifests itself. 

As was mentioned above a cystic swelling 
always precedes sinus formation. The cyst 
may rupture spontaneously, the skin opening 
occurring singly and usually in the mid-line of 
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the neck in front of the trachea. The opening 
may be found at any point in the mid-line 
between the hyoid bone and the suprasternal 
notch, although it may be a short distance to 
one or the other side of the mid-line. In the 
case of cysts of the upper portion of the tract, 
rupture at times takes place into the mouth 
through the foramen cecum. Occasionally 
a passage will extend from an opening at the 
base of the tongue to a second in the mid-line 
of the neck with drainage at times both into 
the mouth and upon the anterior surface of 
the neck. The level at which the opening 
occurs in the neck depends upon the distance 
downward to which the cystic dilatation has 
dissected along the planes of the neck before 
the pressure or pressure plus infection over- 
comes the resistance of retaining structures. 

The size to which thyroglossal cysts develop 
varies greatly and depends in part, at least, 
upon their location, the course taken in their 
development, and the absence of infection. 
In addition to the frankly cystic or clearly 
patent portion of the duct, a less obvious 
fibrous extension usually exists. This is a 
minute threadlike portion of the tract attached 
to one pole of the cyst. This tract is entirely 
obliterated and persists as a fibrous cord 
connecting the dilated portion to the hyoid 
body or extending on upward to be lost among 
the tissues in the base of the tongue. Un- 
fortunately, at times the persistence of a 
minute lumen extending to, into, or even 
through, the body of the hyoid in the mid-line 
is overlooked and leads to a recurrence after 
removal of the obvious lesions. Removal of 
the cyst, or the resulting sinus and the tissues 
along the site of the original duct, including 
the mid-portion of the hyoid bone, is the only 
procedure that will surely lead to a complete 
cure of the condition. As many as eight 
operations by surgeons of experience have 
been reported before a cure resulted. 


CASE REPORTS 


Case 1. Typer. Patient a Filipino girl of about 
18, who came complaining of a feeling of fullness 
and stiffness at the base of the tongue, increasing 
difficulty in articulation and swallowing. The 
trouble has been noted for the past 6 months. 

General examination and history, negative. At 
the posterior portion of the tongue, projecting 
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slightly, was felt a smooth, rounded, elastic tumor. 
It occupied the area below the position of the fora- 
men cecum. With the tongue pulled well forward, 
and using a mirror, vessels could be seen coursing 
over the surface of the tumor and a pale, grayish- 
colored, and semitransparent wall determined a 
cystic, rather than a solid growth. This cyst was 
enucleated through the mouth with some difficulty 
and considerable bleeding. It was thin walled and 
contained a thick, glairy, fairly clear fluid, which 
was sterile. 

CasEs 2 and 3. Type 2. These occurred in Fili- 
pino women between 25 and 30 years of age. In the 
first case the cyst measured about 6 centimeters 
in diameter, it elevated and prevented protrusion 
of the tongue, and interfered markedly with speech. 
The patient had been conscious of the swelling for 
about 2 years. Removal of this large cyst was 
accomplished only after evacuation of the contents, 
a turbid, mucoid fluid stained dark yellow-brown by 
blood pigments. A fibrous tract extended into the 
mid-portion of the base of the tongue and was follow- 
ed and removed well up toward the foramen cecum. 
The operation was done through a median incision 
extending from below the chin to the hyoid. 

The second of these two cases was of a smaller cyst 
in the same location, not giving rise to any complaint, 
but found during the course of an examination of an 
emaciated woman. The cyst, 3 centimeters in size, 
shelled out readily, and a cone-shaped extension 
directed toward the base of the tongue in the mid- 
line was traceable for but a short distance. The cyst 
and contents were typical of thyroglossal dilata- 
tions. 

Case 4. Type 4. An American girl of 16, came 
to the Nose and Throat Clinic at Stanford Uni- 
versity Medical School, complaining of a swelling 
in the mid-line of the neck, which had appeared 3 
years previously, at puberty. The patient was kindly 
referred to me by Dr. E. C. Sewall. The swelling 
measured 4 centimeters in diameter, was situated 
in the mid-line just below the level of the hyoid bone, 
and was tense and elastic. The overlying skin was 
free and had undergone no change. 

On enucleation the cyst was found to be thin 
walled, was firmly attached by a fine tapering pro- 
longation that entered the lower border of the hyoid 
bone, necessitating the removal of the lower portion 
of the mid-part of the bone. The walls of the dilata- 
tion were smoothly lined with somewhat flattened 
epithelium which was ciliated in places and con- 
tained a slightly turbid mucoid fluid. 

CasE 5. Type 5. An American woman of 20, 
an only child, married, referred to me by Dr. C. D. 
Sewall. Her menses began when she was 15, their 
onset was accompanied by severe pain, and at this 
time a swelling appeared in the region of the thyroid 
gland and caused pain locally; following which her 
eyes gradually became prominent. Later the swell- 
ing presented signs of inflammation of varying in- 
tensity and some months afterward perforated, 
giving rise to a median sinus midway between the 
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level of the hyoid bone and the suprasternal notch. 
This opening healed over later and for some months 
the patient was well; then the swelling, inflammation 
and perforation recurred. This was repeated four 
times at varying intervals, three swellings perforating 
externally at the above mentioned point, one into 
the mouth at the base of the tongue. The patient 
described the exuded material as being yellowish 
white in color, creamy in consistence, and in large 
amounts. Following each spontaneous opening of 
the swelling the sinus discharged a turbid, mucus-like 
material for varying periods. The patient had been 
told she had an abscess of the thyroid gland. 

When coming under observation the patient 
presented a dimpled scar about 1.5 centimeters in 
diameter in the mid-line of the neck about the level 
of the thyroid isthmus. The dimple in the center of 
the circular area led to a small opening, which just 
admitted a fine probe. The scar and skin about it 
were reddened and thickened. For several months 
the patient had been obliged to wear a dressing to 
collect the whitish, rather turbid mucous secretion. 
A fine probe passed into the opening showed the 
tract to extend upward in the mid-line of the neck 
for about 4 centimeters and downward below the 
level of the opening about 1.5 centimeters into 
what was evidently a saccular dilatation lying in 
front of the trachea. At operation a sac with thick- 
ened, fibrous walls was dissected from in front of the 
trachea and beneath the pretracheal group of mus- 
cles. The sac measured 2.5 centimeters in diameter, 
was elongated, and extended down behind the manu- 
brium. Traction downward upon the freed sac 
brought into view a cord-like extension passing up 
the mid-line of the neck to within 2 centimeters of 
the hyoid bone where it deviated slightly to the 
right of the mid-line, passed just posterior to the 
body of the hyoid and became apparently fused 
with the cricothyroid membrane. The finest probe 
could not be passed more than one-half the length 
of this cord and above the body of the hyoid no 
trace of the tract could be found. The patient has 
remained well for over 2 years. 

CasE 6. Type 4. An Italian, male, age 24, enlist- 
ed as mess attendant in the United States Navy in 
1917. In December of that year he first noticed a 
swelling in the mid-line of the neck at about the level 
of the hyoid bone. He complained of pain, which, 
for several days, was enough to interfere with 
swallowing. Following cold applications the original 
swelling, which had been more diffuse, localized to 
form a firm tense elevation in the mid-line of the 
neck about 3.5 centimeters in diameter, over which 
the skin became reddened. This condition was 
regarded as an abscess and was incised, and a thick, 
straw-colored fluid evacuated. The cavity was 
packed and drained for 5 days, after which time the 
wound healed and remained closed for about a week. 
Swelling recurred, and the cyst opened spontaneously 
with the discharge of more straw-colored, thick 
material, and for a period of 5 months, in spite of 
repeated cauterizations, packing and drainage, it 
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Fig. 3. Photomicrograph of thyroglossal cyst. 
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remained open and discharging. The discharge had 
no odor but the amount required daily change of a 
small pad. 

When first seen the patient showed a central 
opening in the neck about 2 centimeters below the 
level of the hyoid. There was a discharge of pale, 
turbid mucus containing many leucocytes. A fine 
probe passed up the tract to about the position of 
the mid-point of the hyoid body. 

At operation a tubular structure was exposed, 
extending from the sinus upward in the mid-line 
to the body of the hyoid where it apparently became 
fused with the periosteum posteriorly, and was lost. 
The lumen extended almost to the lower border of 
the bone. This channel was removed, but the body 
of the hyoid was left undisturbed. 

Following this operation the patient remained 
well for about 3 months when the central portion of 
the transverse neck scar ruptured and a thick, muco- 
purulent material escaped. This continued to dis- 
charge for about 3 weeks, when a second operation 
was done, the mid-portion of the hyoid bone re- 
moved, and a mass dissection made well up to the 
under surface of the tongue, including the tissues in 
the mid-line. The patient has since remained well. 

CasE 7. Type 4. An American negro private, 
age 24. In November, 1918, after 3 months in the 
trenches in France he noticed a small, slightly tender 
swelling in the mid-line of the neck. This gradually 
increased in size but never became more tender. 
He was told that the swelling was an enlarged gland, 
and it was treated with applications of tincture of 
iodine. When the patient was seen some 3 months 
later, the swelling, as shown in Figure 5, was promi- 
nent, having increased greatly in size. At this time 
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Fig. 4. Showing sites of election along the upper and 
lower portions of the thyroglossal tract. (Chemin.) 


the entire neck was somewhat painful, the swelling 
itself quite tender, was tense, elastic, and apparently 
not connected with the overlying skin. The throat 
examination was negative. Unfortunately the con- 
ditions under which the patient was seen precluded 
a complete operation, so to relieve his discomfort 
the cyst was incised and a large amount of turbid, 
mucoid fluid was evacuated. This fluid showed 
degenerating epithelial cells, round cells in addition 
to numerous leucocytes and a granular detritus. 
The cavity of the cyst was lined by smooth walls, 
which constricted above to form a more or less 
funnel-like upper portion. This patient was lost 
sight of. 

Case 8. Type 1. An American child, age 31% 
years. The parents of this girl noticed lately that 
she did not articulate distinctly, that her appetite 
was poor, due apparently to some difficulty in 
swallowing and that she was a mouth breather. 
After being seen by several physicians she was 
brought to Dr. E. C. Sewall, with a diagnosis of 
lingual tonsil, in addition to enlarged tonsils and 
adenoids. Dr. Sewall performed a tonsillectomy, and 
kindly referred the case tome. Examination showed 
a round, elastic tumor, about 2 centimeters in diam- 
eter, at the base of the tongue below the foramen 
cecum. The rounded surface of the swelling was 
smooth and shining, and blood vessels could be 
seen in its wall. There was no inflammatory reaction 
about its periphery. With one finger in the mouth 
and one on the hyoid bone the swelling could be felt 
as a tense, elastic, rounded mass, apparently in 
intimate relation with the body of the hyoid bone. 
At operation through a transverse collar incision the 
cyst was exposed, after separating the myohyoid and 
geniohyoid muscles and exposing the space beneath 


SURGERY, GYNECOLOGY AND OBSTETRICS 








Fig. 5. 
swelling. 


Case 7 showing the prominence of the 


the base of the tongue. A finger in the mouth pressed 
the tumor downward and outward, and the cyst was 
freed by blunt dissection and separated everywhere 
except from the mucous membrane over the portion 
presenting at the base of the tongue. This mucosa 
was so thinned out and intimately blended with the 
cyst wall that it was removed with the cyst, and the 
wound in the tongue brought together with inter- 
rupted sutures. The space beneath the tongue was 
obliterated, the wound closed in layers, and a small 
drain was inserted for 24 hours. The wound healed 
promptly, and immediately there was improvement 
in the general condition, in addition to that of appe- 
tite, swallowing, and speech. 

The photographs prepared by Dr. F. E. Blaisdell 
(Figures. 6 and 7) show the general appearance of 
this cyst. The microphotograph (Fig. 8) shows the 
structure of its walls. 

CasE 9. Type 4. An Italian girl, age 8, who 
complains of a swelling in the neck. The child’s 
mother had noticed a lump under the chin practically 
since birth. The lump had never been painful, had 
never disappeared, but had increased steadily in size. 
The child has never suffered from sore throat, nor 
has the skin over the swelling ever been reddened. 

Situated in the mid-line of the neck, about half 
way between the point of the chin and the hyoid 
bone was noticed a round, smooth swelling about 
2.5 centimeters in diameter. The skin over this was 
unchanged and not attached, the swelling being 
quite freely movable laterally, but being fixed when 
movements up and down were attempted. It could 
not be raised away from the region of the hyoid bone. 
The swelling was smooth and gave one the impres- 
sion of elasticity. The general examination of the 
child was negative, except for the foramen cecum, 
which was quite prominent and fairly deep. The 
child experienced some difficulty in swallowing. 

Through a transverse collar incision over the most 
prominent portion of the swelling, a thin walled, 
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Figs. 6. and 7. Case 8. Gross specimen of cyst and 


hemisected specimen. 


fairly smooth cyst was exposed with several good 
sized vessels coursing over its surface. The cyst 
was izolated from the surrounding tissue by blunt 
dissection and partially delivered from the wound. 
This step exposed a funnel-shaped prolongation, 
extending upward for a short distance in the mid- 
line, in the general direction of the kyoid body. 
This prolongation was followed until it was lost 
and the cyst removed entire. The pathological 
report rendered by Dr. Blaisdell at Stanford Uni- 
versity Medical School states that the wall of the 
cyst is composed of fibrous tissue, lined on inner side 
by layers of flattened epithelium in places ciliated. 

CasE 10. Type 4. Patient is an adult Japanese 
referred by Dr. M. E. Rumwell. He noticed for the 
past two weeks only, a swelling of his ‘‘Adam’s 
apple”. This swelling has not been painful nor has 
the skin over it changed nor has the patient felt 
any discomfort on swallowing. 

Examination shows a rounded, elastic swelling in 
the mid-line between the hyoid bone and larynx 
which swelling moves upward and downward on 
swallowing, is not attached to the overlying skin, 
fluctuates, and is definitely a cyst containing fluid 
under a fair degree of tension. Examination of 
throat and a general physical examination negative. 

Operation through a transverse collar incision 
exposed a thin walled cyst which was found attached 
to a pedicle extending upward beneath the hyoid 
bone. The cyst contained a yellowish, gelatinous 
fluid and was removed with difficulty, being quite 
adherent to the surrounding structures. The pedicle 
was treated by wide excision. 


DIAGNOSIS AND TREATMENT 

Occurring in a tract lined by cylindrical or 
flattened ciliated epithelium, with a mucous 
secretion, cysts of this structure are mucous 
cysts. Trauma and infection modify their 
appearance greatly. 

Persistent portions of the thyroglossal duct 
may remain quiescent for years and announce 





Fig. 8. Photomicrograph of cyst in Case 8. 


their presence either by some acute inflam- 
matory process with symptoms similar to 
those caused by an acute phlegmon or by a 
small swelling that increases steadily in size, 
the rate of this increase varying, however, 
within wide limits. Cysts of small size may 
give rise to no symptoms and at times are 
only discovered in the course of a routine 
examination. 

The location of the primary lesion is in the 
mid-line of the neck or tongue along the path- 
way of the original embryonic duct. At times 
the superficial appearance of the lesion may be 
lateral, the cystic dilatation of the tract being 
uneven. If suppuration occurs and passes 
through the wall, suppurative exudate may 
burrow along the planes of the neck to almost 
any position. This explains the cases of lateral 
fistula, the suppuration having reached the 
surface of the neck to one or the other side of 
the mid-line. Suppuration of the thyroglossal 
duct presenting as an abscess above the 
sternum is at times misinterpreted, opened 
locally, and results in a persistent sinus. 

Cysts may remain small for years, increase 
rapidly in size for a time, then remain quies- 
cent. Others rupture either upward, dis- 
charging their contents through the base of 
the tongue into the mouth, or outward through 
the overlying structures on to the neck form- 
ing a cervical sinus which is never congenital, 
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always single, and has been preceded by the 
swelling. These fistulae may close but practi- 


cally never remain so. They reopen and dis- 
charge a mucous or purulent exudate. The 
fact that cysts and their resulting sinuses are 
never congenital, though they may appear 
at any time after birth helps to distinguish 
them from cysts of branchial cleft, which are 
congenital and lateral in their situation. 
Thyroglossal abnormalities are apparently 
more common in women than in men, and, 
while they may manifest themselves at any 
age, are more frequent in the first 20 years of 
life. 

Cysts of this tract differ from soft vascular 
thyroid remnants in being more tense and 
elastic. At the base of the tongue the light 
color projected through the thinned-out 
mucosa over a cyst is in definite contrast to 
the dark red or purplish appearance of a mis- 
placed thyroid. In the floor of the mouth 
greater diagnostic difficulties are encountered 
at times as other cystic lesions are not un- 
common here. It may be that exposure of the 
cyst or even sections are necessary to allow 
a positive differential diagnosis. Dermoids 
offer the least difficulty as, from the different 
nature of their contents, they are less trans- 
parent and more doughy than are the uninfec- 
ted thyroglossal cysts. 

In the neck, sebaceous cysts have given 
rise to confusion at times but these are above 
the muscles and adherent to the skin. In 
like manner a cold abscess might cause dif- 
ficulty but these are less circumscribed and 
lateral. Suppurative tuberculous glands if 
isolated might and indeed have been a source 
of error, though this condition is not often met 
with in the mid-line. 

The symptoms associated with cystic 
lesions of this tract depend upon the location 
of the swelling and the structures subjected to 
pressure by it. Difficulties in phonation, 
deglutition, and respiration may be present 
singly or in combination. In many cases the 
swelling alone is complained of. 


TREATMENT 
The treatment of cysts and sinuses of the 
thyroglossal duct is complete excision. If the 
course taken by the median thyroid anlage 
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be understood and borne in mind, the com- 
plete removal of the lesion should not offer 
great difficulties. A cystic dilatation of a 
portion of the tract often communicates by a 
fine aperture with a portion of the duct, and 
unless this is also removed completely re- 
currence is certain to occur. Sinuses likewise 
connect with a narrowed portion of the tract 
that is too small to allow the passage of the 
finest probe. In one case we endeavored to 
inject the tract with an aniline dye solution, 
but found this to be not entirely satisfactory. 

Except in cases of small cysts below the 
foramen cecum, the route through the neck 
is preferable for the removal of lesions of the 
duct. Small cysts easily shelled out from the 
base of the tongue may be removed through 
the mouth, although by this method of ap- 
proach one cannot be positive that all the 
persistent duct has been removed and future 
trouble avoided. 

Certainly in all but small cysts at the base 
of the tongue and for all lesions lower down, 
the course of the original tract, the approach 
through the neck exposing completely the 
path from the tongue base to thyroid isthmus 
is to be preferred. 

A transverse collar incision situated at the 
level best meeting the requirements gives a 
good exposure upon dissecting back the flaps 
above and below. If the case be one of cyst, 
this is freed as completely as possible by 
shelling out; if of sinus, the opening is freed 
with as much of the surrounding skin as may 
be deemed necessary. Traction is then em- 
ployed, the pull causing the upper portion of 
the tract or sinus to stand out. It may then 
be followed by blunt dissection after separa- 
tion of the neck muscles toward each side 
away from the median line. In following up 
a cord under tension from below the hyoid 
bone, it is important to determine, if possible, 
the fate of the tract at this point. If the cord 
is seen extending upward above the hyoid the 
only safe course is to remove the mid-portion 
of the bone and continue the uninterrupted 
dissection upward well to the base of the 
tongue. In no other manner may one be 
certain the tract has been eliminated. If 
the cord is lost well below the level of the 
hyoid, it is justifiable to omit removal of the 








central portion of the bone. The cases pre- 
senting the greatest difficulty of decision are 
those in which the upward prolongation from 
a cyst or sinus extends well up toward the 
lower border of the hyoid body in the mid-line, 
then merges with and becomes firmly attached 
to the periosteum spreading out over the in- 
ferior and posterior surface of the bone. At 
times it is possible to hook upward and for- 
ward the bone and dissect the tract from its 
posterior surface. 

Because we had a recurrence in one case 
where the hyoid mid-portion was not removed 
and where the tract apparently merged with 
the periosteum over the inferior surface of the 
body, we believe in all cases where any doubt 
exists it is best to remove a narrow central 
portion of the bone and extend the dissection 
of the tract upward, as destruction or re- 
moval by anything short of complete excision 
is useless and removal of the middle portion 
of the hyoid is followed by no disability. 

The neck approach in cases of lesions below 
the tongue and also in the base of that organ 
gives a good view of the field and aJlows com- 
plete removal of the area containing the 
pathway of the original tract. The base of the 
tongue is readily reached through a collar 
incision followed by separating the several 
layers of muscles in the median line. This 
exposes a more or less definite space beneath 
the tongue occupied by fatty and loose areolar 
tissue. Advantage is taken of this space to 
project the cyst forward and downward into it 
by means of an assistant’s finger in the mouth 
pressing upon the cyst above. The cyst may 
then be shelled out and any projections follow- 
ed up and removed. 


CONCLUSIONS 
1. Lesions due to the persistence of a 
portion of the thyroglossal duct are not rare 
and must be considered when attempting a 
differential diagnosis of abnormalities occur- 
ring along the course taken by the thyroid 
anlage from the base of the tongue to the 

region of the thyroid isthmus. 
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2. Thyroglossal lesions occur in the mid-line 
of the tongue or neck. 

3. Median cervical sinuses occur singly, 
are never congenital as is the case in branchial 
cleft conditions, which moreover are lateral 
in their position, though the median lesions 
may appear at any time after birth. 

4. Median cervical sinus is always preceded 
by a swelling which ruptures or is opened by 
the surgeon under mistaken diagnosis, and 
which never closes permanently. Mucus is 
discharged unless it becomes purulent through 
infection. 

5. Cysts of this structure show certain 
points of election and their contents vary 
somewhat according to their age and the pre- 
dominence of certain elements in their walls. 

6. Thyroglossal lesions are more common 
in women than in men and in the first twenty 
years of life. 
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THE OPERATIVE TECHNIQUE EMPLOYED IN THE CLOSURE OF AN 


EXTENSIVE 


VESICO-URETHRO-VAGINAL FISTULA! 


By GEORGE GRAY WARD, Jr., M.D., F.A.C.S., New York City 


Chief Surgeon, Woman’s Hospital; Professor of Gynecology, Cornell University Medical College 


HE following case is reported because 
of the difficulties encountered due to 
extensive loss of tissue, the result of 
numerous futile attempts at repair, and 
because in all such cases no set method of 
procedure or technique can be depended 
upon on account of the varying conditions to 
be dealt with. The improvization of techni- 
que necessary may be of value to others in 
stimulating and guiding their ingenuity in 
solving similar problems. 

No more distressing and pitiful sufferers 
appeal to us for aid than these poor women 
who have gone through repeated operations 
only to be increasingly disappointed as hope 
becomes less and less after each failure. 


— 









Showing loss of tissue in vesico-urethro-vaginal 


Fig. 1. 
fistula. 


1 Read before the American Gynecological Society, Chicago, June, 1920. 


As it was the cry of these sufferers for help 
some sixty-five years ago that led to the birth 
of gynecology as a specialty, so today, al- 
though they are not so numerous, there are 
still sufficient of these disappointed ones seek- 
ing aid, to emphasize the need of special 
men devoting their energies to this special 
surgery. 


Mrs. M. S., age 29, came under my care at the 
Woman’s Hospital in May, 1919, complaining of 
complete inability to hold the urine since an instru- 
mental delivery 4 years previously. She had been 
married 11 years. Ten years ago, when 7 months 
pregnant, she was delivered with instruments of a 
stillborn child. She was lacerated and repaired. 
The exact nature of the labor is unknown but she 

~ was in bed for 1 month. She then had seven spon- 
taneous miscarriages in the next 6 years of from 214 
to 5 months’ duration, with curettage after each. 
On December 8, 1915, when 614 months pregnant 
with twins, the membranes ruptured spontaneously 
and an instrumental delivery was performed. On 
the seventh day postpartum urine flowed con- 
tinuously from the bladder. Two months later 


an unsuccessful attempt was made to close the 
opening in the bladder, and in the following 4 years 
thirteen unsuccessful attempts were made by three 
different surgeons. Three years ago, during one of 
the attempts, an abdominal hysterectomy was done, 
but for what reason it has not been possible to 
ascertain. 





Fig. 2. Patient in Bozeman’s position, with hips marked- 
ly elevated. 
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In addition to the continuous escape of urine, the 
the patient complained of burning pain in the vagina 
and vulva and above the pubes, with constant distress 
from the extensive excoriations which were over the 
vulva and thighs. 

The patient was a well developed woman, 5 feet 
5 inches in height, weighing 150 pounds, and in good 
physical condition other than her local disability. 
The examination showed the external genitals and 
the vagina cedematous, red and excoriated, with 
numerous phosphatic deposits embedded deeply in 
the tissues. The entire anterior vaginal wall was 
absent, the base of the bladder being completely 
gone with the ureters opening into the vagina. 
The vaginal margins of the fistula were very much 
inflamed and bled easily to touch. The urethra 
was absent with the exception of a small thin 
quadrangular flap of tissue one-half to three- 
quarter inches in length which hung dependent 
from the vestibule and which was perforated by the 
external meatus. The cervix had apparently been 
amputated at some time independently of the 
hysterectomy, evidently a supravaginal operation, 
as a stump could be palpated above the flush vaginal 
vault. The pelvic floor was moderately relaxed. 
To cure this large vesico-urethro-vaginal fistula with 
loss of the urethra seemed a well nigh hopeless prob-_ 
lem in view of the extensive loss of tissue (Fig. 1). 





Uy . 
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Fig. 3. Excision of strip of tissue around edges of 
cavity. 
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Fig. 4. Traction applied with bullet forceps to cervical 
stump and toward urethra changing fistulous opening from 
O to U shape. 


It was obviously impossible to attempt any 
operative procedure until the inflamed condition 
of the parts was cleared up and the phosphatic 
deposits removed. The patient was kept in bed 
and treated by means of hot douches and boro- 
glyceride packs. Zinc oxide ointment was used 
externally. The patient was also given the prep- 
aration so _ successfully used by Dr. Thomas 
Addis Emmet to render the urine acid and to pre- 
vent the formation of phosphatic deposits: 1 dram 
benzoic acid, 2 drams sodium borate in 8 ounces of 
water, given in water, one tablespoonful three 
times a day, and reduced to 1 dram after 4 days. 

The removal of the phosphatic deposits was an 
extremely painful process. It was necessary re- 
peatedly to anesthetize the patient to allow of this 
being done properly. This course of preparatory 
treatment lasted for a period of 6 weeks when the 
inflammation finally subsided. 

On July 7, 1919, the patient was operated upon. 


She was placed face downward in Boze- 
man’s position, with the hips markedly 
elevated. A large vaginal retractor was 
inserted and the perineum retracted upward. 
This position insures a complete ballooning 
of the vagina and of the bladder and allows 
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Fig. 5. Edges of denudation closed by interrupted 
sutures of No. 1 catgut, and silkworm-gut sutures. 


the blood to run into the bladder thus 
facilitating the operative work. I consider 
this posture of the greatest value in this type 
of case, and that it is one of the prime factors 
in the result obtained (Fig. 2). 

The ureters were probed to establish their 
location so as to avoid injury. With scissors 
a strip of tissue from one-half to three-fourths 
of an inch wide was excised completely around 
the edges of the cavity, extending across the 
site of the stump of the cervix, which had 
been amputated, and also extending on the 
inner surface of the quandrangular flap at the 
site of the urethra (Fig. 3). 

The cervical stump was grasped with a 
bullet forceps and traction toward the 
urethra made easy the approximation of the 
tissues lateral to the cervical stump, throwing 
the margins of the fistula into angles in the 
lateral fornices, so that the fistulous opening 
originally shaped !ike the letter O now became 
shaped like the letter U (Fig. 4). 

The vesical edges of each angle were then 
closed by interrupted sutures of No. 1 tanned 
catgut. A second layer of interrupted sutures 
of silkworm-gut was passed through the 
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Fig. 6. Quadrangular flap at site of urethra sutured 
over the denuded cervical stump. 


vaginal mucosa and the denuded area on both 
sides, and the ends left long and tied together. 
The quadrangular flap at the site of the 
urethra was placed over the denuded stump 
of the cervix and sutured in a similar manner 
(Figs. 5 and 6). 

The result of this operation was a complete 
closure of the defect without tension. 

A self-retaining catheter was inserted into 
the bladder through the urethral meatus and 
the bladder was washed out with boric acid 
solution. Great care was taken to wash out 
the catheter daily with a syringeful of boric 


‘solution to keep it clear and clean, and the 


catheter was changed every 4 or 5 days. It 
was retained for 12 days, at which time the 
sutures were also removed. 

The wound healed by primary union and 
is entirely closed except a small pin point 
opening on one side of the meatus. The 
result is most satisfactory; although patient 
has no vesical sphincter she is able, in erect 
posture, to retain the urine without leakage 
for a period of 2 to 4 hours; at night she can 
go considerably more than 4 hours, depend- 
ing upon quantity of urine being excreted. 
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VESICO-APPENDICEAL FISTULA! 


REPORT OF Two CASES 


By F. W. RANKIN, M.D., ann E. S. JUDD, M.D., F.A.C.S., RocHesteEr, MINNESOTA 


Section on Surgery, Mayo Clinic 


the bladder and various portions of 

the intestinal tract occur with relative 
infrequency, and give rise to definite and dis- 
tressing symptoms. The openings are usually 
between the sigmoid flexure of the colon and 
the bladder, although the descending colon, 
caecum, and small intestine have been reported 
found attached to the bladder. The anatom- 
ical relationship between the sigmoid and 
the base and left wall of the bladder and the 
fact that the sigmoid is most often the site 
of diverticulitis or malignant disease are 
responsible for the frequent occurrence of 
fistule in this region. A normally placed 
cecum does not approximate the bladder, 
but because of elongation of the mesentery or 
ptosis of the cecum from various causes it 
may rest in the pelvis, and if the appendix is 
inflamed it may easily become adherent to 
the bladder. Progression of the process leads 
to perforation and the resulting vesico- 
appendiceal or vesicocecal fistula, depending 
on whether the appendix ruptures and a local 
abscess results or merely the lumen of the 
appendix communicates with the bladder. 
That the communication may be incomplete 
and not permit the passage of fecal particles 
or seeds is demonstrated by our first case, in 
which cystoscopic examination revealed an 
ulcer of the bladder but no fistula, and 
transperitoneal exploration of the bladder 
showed a stump of appendix attached to the 
vesical wall opposite this site so that there 
was no doubt as to the etiology. Cunningham 
and others have observed fistule between the 
bowel and bladder due to perforated areas. 
At present one such case is under treatment 
in the clinic: a carcinoma of the sigmoid 
which was explored and in which a radical 
extirpation was inadvisable because of the 
attachment of the growth to the bladder 
and pelvic wall and because of metastasis in 
the liver. The patient developed a vesico- 
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sigmoidal fistula within 2 months after 
operation. 

In a recent case the small bowel was found 
attached to a carcinoma of the dome of the 
bladder which otherwise appeared operable. 
A resection of bladder and bowel was per- 
formed and the patient made a good operative 
recovery. 

In a small percentage of cases the urogenital 
sinus fails to close and the base of the bladder 
communicates with the rectum, the ureters 
emptying directly into the bowel. Four 
months ago a boy of 17 presented himself at 
the clinic in this condition. A perineal section 
and closure of the fistula was successful. 

The principal symptoms of a fistula be- 
tween the bowel and bladder are pneumaturia 
and the passage of fecal material, seeds, and 
undigested food particles by urethra. The 
histories of our cases, and of those which we 
have found reported, are very similar, that is, 
an attack of acute abdominal pain radiating 


‘into the pelvis, followed by passage of gas 


and food particles. Cloudy urine infected 
with colon bacilli is present almost from the 
onset. The infection may be cleared up post- 
operatively by the use of lactic acid bacilli 
and irrigations with aluminum acetate solu- 
tion. 

Pilcher reported a case which came under 
his observation in 1912, in which food particles 
appeared by urethra within 15 minutes after 
ingestion. This case was complicated by 
vesical stone for which a suprapubic cystos- 
tomy was performed, but a fistula connected 
with the bowel was not demonstrated. A 
later operation, however, for return of 
symptoms revealed the condition. 

In one of our cases cystoscopic examination 
failed to reveal a definite communication, 
but the diagnosis of areolar cystitis seemed 
to warrant an exploration, and the fistula 
was found and repaired. That the fistule 
are somewhat incomplete or at least too small 
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Fig. 1. Ileocecal coil showing the appendix attached to the posterior wall near 
the dome of the bladder, the lumen of the appendix communicating with the interior 


of the bladder. 


to permit the passage of food particles seems 
an explanation of this symptom, for the 
passage of gas bubbles with urination is 
practically constant. 

Lauterman, in 1916, reported an interesting 
case of a young man who came to him with 
acute urinary obstruction due to a grain of 
Indian corn impacted in the urethra. After 
removal of the corn with a urethroscope, on 
cystoscopic examination, a catheter was 
passed into the fistulous opening and into 
the right ureter. 

CasE A258012, L. W. Q., a man aged 36, entered 
the clinic January 27, 1919, complaining of fre- 
quency and burning on urination, of 7 years’ stand- 
ing. At times the condition was aggravated and the 
patient had been compelled to void every 10 minutes 
day and night; at other times the symptoms were 
entirely absent. Cystoscopic examination had been 
made three times in the 6 years. Twice a diagnosis of 
enlarged prostate had been made, and on one occa- 


sion, diverticulum of the bladder. No difficulty 
had been experienced in starting the urine, and for 
5 years there had been no hematuria. Two months 
before the patient was admitted to the clinic, fol- 
lowing an attack of influenza, he had had dull pain 
over both kidneys. A cystoscopic examination was 
made February 24, 1919, and areolar, ulcerative 
cystitis of the dome of the bladder and chronic 
prostatitis were found. The 12-hour specimen of 
urine, 1,050 cubic centimeter, had a specific gravity 
of 1 012, it was acid in reaction, negative for sugar, 
albumin 2, and pus cells 3 ona scale of 1, 2, 3, and 4. 
The blood pressures were 118 and 78. X-ray 
examination of the urinary tract was negative. The 
combined functional test January 1, 1919, revealed 
a total of 300 cubic centimeters, 45 per cent in 2 
hours and 15 minutes. An exploration was advised, 
and March 21, 1919, the bladder was opened through 
a suprapubic incision. The ulcer which had been 
seen with the cystoscope was found to communicate 
with the bowel close to the ileocecal valve and 
apparently the old stump of the appendix. The 
peritoneum was opened and the ileocecal coil 
dissected free. A definite opening in the cecum near 
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the ileum was closed. The last 18 inches of small 
bowel were knotted and indurated, and showed 
marked evidence of inflammation. The raw peri- 
toneal surfaces of the bowel were covered as well as 
possible and a Witzel enterostomy performed about 
5 inches above the indurated small intestine. The 
opening in the bladder was closed from the peritoneal 
side; a tube drain was left in the bladder. 

The operative diagnosis was vesico-intestinal 
fistula, resulting from an old appendiceal abscess 
and ulcer of the bladder. The patient made a good 
recovery and was discharged in excellent condition. 

CasE A298707, E. S. L., a man aged 33, came to 
the clinic December 3, 1919, because of fistula 
between the bladder and the bowel. In 1911 the 
patient first noticed that he passed gas through the 
urethra following a strain playing tennis. At 
irregular intervals since he had passed pus, gas, fig 
seeds, and particles of food. Just before the first 
passage of gas the patient had had a severe attack 
of appendicitis. In 1914, he had an attack of pain 
in the right groin accompanied by swelling of the 
testicle, which was relieved by medication. A 
similar attack one year later necessitated drainage 
of the epididymis. The patient suffered almost 
continuously from trouble in his bladder during the 
3 months before coming to the Clinic. A 24-hour 
specimen of urine, 1050 cubic centimeter, had a 
specific gravity of 1 016, acid reaction, albumin 1, 
and pus cells 2. Succeeding urinalyses did not vary 
materially. The blood test revealed hemoglobin 77 
per cent, erythrocytes 4,064,000, leucocytes 9,600. 
The Wassermann test on the blood was negative. 
An X-ray of the kidneys, ureters, and bladder was 
negative; an X-ray of the colon showed a fistula 
between the cecum and the bladder. The cysto- 
scopic examination showed a vesico-intestinal fistula. 

At operation, December 27, 1919, the abdomen 
was opened through a right rectus incision and the 
appendix was found to be adherent to the right 
posterior wall of the bladder. The appendix and 
the fistulous tract into the bladder were removed 
and the opening in the bladder was closed with 
plain catgut. The abdomen was closed without 
drainage. 
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Fig. 2. Appendix and fistulous tract which communi- 
cated with the bladder. 


The pathologic report was: chronic catarrhal 
appendicitis; a fistulous tract connected with the 
bladder; the center of the lumen 12 millimeters 
from the tip of the appendix. 

The patient made an uneventful convalescence 
and was dismissed two weeks after operation 
(Figs. 1 and 2). ; 
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THE COMBINATION OF RADIUM AND THE X-RAY IN CERTAIN TYPES 


OF CARCINOMA OF THE BREAST 


By DOUGLAS QUICK, M.B. (Tor.), New York 


Assistant Surgeon, Memorial Hospital 


of the X-ray in the treatment of 

cancer in 1896, the method has steadily 
increased in favor, and, with improved 
equipment and technique, its field has been 
very much enlarged. Many of the early 
X-ray workers reported results that are little 
short of marvelous, in view of our present 
knowledge of their technique and equipment. 
Since 1900 the reports of X-ray effects on 
breast cancer have become more and more 
voluminous until it is now a well established 
fact that this agent occupies a place in the 
treatment of every case of carcinoma of the 
breast. 

Pfahler (1) has for a long period advocated 
its use not only in the inoperable and re- 
current cases but in all postoperative cases. 
Dachtler (2) has noted that with its use skin 
recurrences have been practically eliminated, 
in his experience. Ochsner and Percy (3) have 
observed this effect on superficial involve- 
ment in mentioning the benefit conferred in 
carcinoma en cuirasse. Boggs (4) and Bythell 
and Barclay (5) reported good results from 
both, prophylactic radiation and treatment of 
recurrences, as well as in primary inoperable 
cases. Holding (6) attempted to render certain 
cases operable by using the X-ray first, and 
reported good results. Morton (7) treated the 
open wound at the time of the surgical re- 
moval of the breast in order to obtain as 
direct an application as possible. Kienboch 
(8) and von Angerer (9) have noted that the 
malignant cell is rendered less active and 
Reichold (10) has reported an inoperable case, 
operated on a year after treatment was begun, 
and no cancer cells found upon microscopic 
examination. Our own experience, and that 
of many others, have confirmed this wide range 
of benefit to be obtained by the use of X-ray 
in breast cancer. 

Soon after X-ray began to attract attention, 
radium was also found to have a marked 


Qu Despaignes first proposed the use 


effect on carcinoma of the breast, but the 
scarcity of the metal prevented its widespread 
use and the reports have been less numerous. 
There seems also to have been little effort 
made to combine the use of the two agents. 

The Radium Institute of Great Britain 
(11) has reported good palliative results in 
recurrent cases and has noted especially 
that pleural involvement could be benefited 
for a time by using heavily filtered radium 
after a primary paracentesis. Barcat (12) has 
reported that best results should be expected 
in circumscribed lesions, and, in his series 
of breast cases, mentioned seven operable 
cases treated by surface applications of radium 
with apparent disappearance of the growths 
in all. 

At the Manchester and District Radium 
Institute, Burrows (13), in 1917, reported some 
encouraging results. Of 57 cases of all stages 
treated 5 were well at the end of the year, 22 
were definitely improved, 5 died, and 14 
had been under treatment for too short a 
time to report. In 1914 Aikins (14) reported 
good palliative results from the local applica- 
tion of radium in inoperable recurrences. 
Kelly (15) has also endorsed its use in recurrent 
cases. Burnam(16)advises it as a postoperative 
measure, and in recurrences as long as they 
remain regional, but states that where there 
is lung or mediastinal involvement it is con- 
tra-indicated. 

Dieffenbach (17) has reported a case which 
refused operation and was treated with 
radium, well 6 years after, and an inoperable 
case quiescent 7 years after the first treat- 
ment. Duane and Greenough (18) noted 
some local improvement from surface applica- 
tions but no effect on the internal course of 
the disease and concluded that for recurrent 
breast cancer, massive doses of X-ray give 
better results. In reporting the work of the 
Radium Institute of London for 1917, Pinch 
(19) mentioned 63 cases of all stages of breast 
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QUICK: RADIUM AND X-RAY IN CARCINOMA OF BREAST 


Fig. r. From mammary cancer, of large opaque cell type, removed 7 weeks after treatment by buried radium emana- 
tion. Hydropic degeneration, necrosis, shrinkage, and nuclear pyknosis of tumor cells. Fibrosis and exudation of 
lymphocytes and plasma cells. 


cured, 39 were improved, 7 unimproved, 2 
. abandoned treatment, 8 died during the year, 
4 cases were for prophylactic radiation, and 
2 were only recently under treatment. In 
the report on radiumtherapy in cancer at the 
Memorial Hospital for 1915-16 Janeway (20) 
reported an advanced inoperable case treated 
first in October, 1915, and clinically free from 
disease at the time of making the report. 
This patient is still well. Lowenthal (21) men- 
tions the pronounced effects of radium on 
localized nodules and skin metastases and 
quotes the excellent results of Czerny and 
Wickman and Degrais in primary inoperable 
and recurrent cases. He also notes a recurrent 
case with axillary nodes treated by Finzi and 
Schaed in which, death having accidentally 
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supervened, all evidence of new-growth was 
found to have disappeared. Ransohoff (22) 
has also reported an interesting case, in- 
operable because of myocarditis and nephritis, 
treated with radium. The tumor was of the 
scirrhus type, half the size of the adult fist, 
occupying the upper outer quadrant of the 
breast and with no axillary involvement. 
Seven months after treatment was begun no 
traces of the tumor were to be found. In a 
personal communication the writer was in- 
formed that this case remained well for 2 
years and was then lost track of. 

While the preponderance of literature on 
the treatment of breast cancer by physical 
agents is on the X-ray side, because of its 
accessibility, it is, however, evident that 
radium also exerts a marked influence on this 
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From tumor removed 7 weeks after treatment by buried radium emanation. The central cellular area 


represents proliferation of fat cells. Above are foreign body giant cells in dense fibrous tissue. No tumor cells are 


recognizable. 


growth. It is striking to note in the literature 
that, for the most part, the workers in the 
two fields have kept distinctly apart and 
only more recently do we find any effort made 
to combine the two agents. Another observa- 
tion of the earlier radium workers is worthy 
of note. Practically all of them have reported 
more favorably on those cases where the 
lesion was localized and accessible. In other 
words they appreciated the fact that the 
accuracy of, and to a large degree the intimacy 
of, application was essential to a good end- 
result. A few have attempted to obtain still 
more intimate approximation of the radium 
by burying it in the tumor tissue, in various 
containers, which are afterward removed. In 
this work, it will be noted that the less filtration 
afforded by the container the better the result. 


In 1903 Caspari (23) injected insoluble radio- 
active salts into a bulky carcinoma en cuirasse 
and demonstrated the destructive effect of 
the radium on the cancer cells: the entire mass 
was softened and liquefied. While this was 
not a practical method, still it showed the 
effect of unfiltered radium on the neoplastic 
cells. 

Knox (24), in 1915, reported the burying of 
filtered radium tubes in the rapidly growing 
columnar cell type and in atrophic scirrhus 
carcinoma. In the latter he was able to cause 
complete regressions when necrosis was pro- 
duced. He also advised the use of the X-ray 
with radium. Dawson Turner (25) reported a 
case of medullary carcinoma, recurrent over 
the sternum treated by burying two 5 milli- 
gram tubes screened by glass and aluminum 
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Fig. 3. From mammary cancer removed 614 months after treatment by buried radium emanation. Showing 
cicatrization, calcification, and exudate of lymphocytes and plasma cells. Many tumor cells have been destroyed 
and others are shrunken, compressed, and exhibit pyknotic nuclei. 


in the mass for 7 and 12 days respectively— 
a total dose of 2,400 milligram hours. In 
addition, silver filtered radium was used over 
the surface for a total dose of 800 milligram 
hours. The tumor disappeared in 6 weeks 
and the patient was still well at the time 
of his report, several months later. In the 
report of the Manchester and District Radium 
Institute for 1916 (26), an inoperable case is 
mentioned, treated much the same as Dawson 
Turner’s case. For the internal radiation 
five tubes filtered by o.3 millimeter of plati- 
num, and containing 20 millicuries each, 
were used for 24 hours, and repeated in 2 
months with 4 tubes. In addition, surface 
plates were used, and the patient was reported 
clinically free from disease at the end of the 
year. Morton (27) reported a primary case, in 


which operation had been refused, treated 
by burying a single tube in its center for 
several hours. A severe necrosis resulted and 
a simple excision of the breast was done be- 
cause of the ulceration. Examination showed 
some cancer cells still present but at the time 
of his report, 7 years later, the patient was 
still well. 

While these attempts to obtain more 
intimate applications of the radium were 
founded on a sound theoretical basis, still 
they were open to criticism from a practical 
standpoint. The tubes used were necessarily 
large and to get them in place necessitated an 
incision which actually amounted to an in- 
complete operation. Apart from the danger 
of metastases this opened up an avenue of 
infection into the tumor tissue. In no instance 
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were sufficient tubes used to produce a uni- 
form radiation through the tumor. A zone of 
necrosis was produced around the tubes, but 
unless this was very severe the periphery of 
the neoplasm was not radiated sufficiently, 
and it is well known that the most active 
cells are locatedin this area. In this Bradshaw 
Lecture on Cancer, Pearce Gould (28) quoted 
Bashford’s work as proving that only periph- 
eral cells of a graft lived. Thus it was only 
possible to reach the periphery at great ex- 
pense to the tissues in the center of the mass. 

Altogether, a review of the literature creates 
the impression that, in general, the worker 
confining his efforts to X-ray alone tends 
to minimize other physical agents, while the 
radium therapeutist has attempted to cover 
too large a field with the amount of the 
element at his disposal. The X-ray has the 
advantage of being obtainable in unlimited 
amount at comparatively small cost. Radium, 
on the other hand, is both scarce and ex- 
pensive, and must, therefore, be conserved 
as much as possible for those cases in which 
the greatest benefit can be produced. It has 
the advantage of being a more powerful agent 
and can be applied more accurately and in 
more inaccessible locations, in fact, can be 
applied in locations where the X-ray reaches 
only in much diminished quantity. 

During the past 2 years at the Memorial 
Hospital we have made a consistent effort 
to combine these two agents in those cases of 
breast cancer where it was felt the peculiar 
features of each agent were best adapted to 
care for certain parts of the growth. While 
I believe that the use of radium over localized 
recurrent nodules, together with the X-ray 
over the regional areas, has been a distinct 
advantage, still, it is not in these cases that 
the combination has been of most value. In 
all localized bulky tumors, whether they are 
recurrences, lymphatic metastases, or prim- 
ary inoperable growths, we have been able 
to embed radium emanation in the substance 
of the tumor in such a manner as to give a 
uniform, diffuse radiation throughout, es- 
pecially in the deeper portion of the mass 
where the X-ray effect is least. Fine glass 
capillary tubes, approximately 3 by 0.5 
millimeters in size, containing radium emana- 
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tion, are prepared in the physical laboratory 
for this purpose. Each tube contains from 
1 to 3 millicuries of emanation although a 
maximum of 2 millicuries is best. Under 
local anesthesia, and observing all precau- 
tions of surgical technique, these tubes can 
then be inserted through fine trocar needles 
throughout the substance of the tumor in 
such number and strength as to give a uni- 
form effect without gross necrosis of tissue. 
No open wound is left as an avenue of infec- 
tion, since the trocar needles are no larger 
than a medium sized record syringe needle. 
The tubes are left in place permanently 
and become encapsulated by fibrous tissue. 
The emanation decreases in strength at a 
definite rate, and it is possible to calculate 
the exact total dosage to be derived from a 
single tube by knowing its strength at the 
time of insertion. 

The prolonged radiation thus obtained, 
extending over a period of several weeks, 
appears to be more beneficial than the same 
total dosage delivered in a few hours. There 
is no filtration other than that afforded by 
the thin glass and consequently practically 
all of the beta radiation is utilized. This is 
probably the most valuable feature of apply- 
ing radium interstitially. 

The tubes should always be inserted 
through intact skin and care taken to avoid 
necrotic infected areas of tumor tissue, else 
infection will only be spread to the deeper 
parts of the neoplasm and aid in the breaking- 
down process. It will be noted that the eman- 
ation embedded in this manner takes care 
of the deeper part of the neoplasm and in no 
way interferes with the application of X-ray 
over the surface. 

Unless there is some very definite reason 
to the contrary, every patient is then given 
X-ray in massive doses over the entire local 
and regional surface. The skin over the 
breast region and all regional lymphatic 
areas is divided into multiple portals and 
massive doses of heavily filtered X-ray de- 
livered at cross-fire. In other words, the 
X-ray treatment is made as thorough as 
though no radium were available. Increased 
intensity of skin reaction is avoided by allow- 
ing for the different time factor in the oncoming 
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reaction of X-ray and radium, and varying 
the X-ray exposure over the local area to 
meet this properly. 

A few cases are cited below as examples of 
types lending themselves best to treatment 
in this manner by a combination of physical 
agents. 


CasE 1. F. M., Hospital ‘No. 25339, age 55, 
admitted to hospital service, April 1, 1918. Diag- 
nosis: recurrent carcinoma of right breast. 

The right breast had been amputated in July, 
1916, for carcinoma, and in October, 1917, the 
patient noted a slight ‘‘swelling” near the sternum 
on the right side, which steadily increased in size. 
At the time the patient entered the hospital she 
was in good general condition. Centered over the 
second right intercostal space, just lateral to the 
sternum, was a hemispherical tumor 10 by 15 
centimeters in size and elevated 4 centimeters. The 
mass was hard and firmly fixed to the ribs. The 
skin was fixed over it. No palpable regional nodes. 

Treatment on April 2, 1918: radium emanation in 
8 tubes, a total 32 millicuries, was embedded in the 
tumor mass through fine trocar needles. The radium 
“pack” filtered by 2 millimeters lead and % milli- 
meter silver was placed over the mass at a distance 
of 10 centimeters for a total dosage of 18,200 milli- 
curie hours. On July 3, 1918, radium emanation in 
5 tubes, a’ total of 18.5 millicuries, was embedded in 
the tumor as before. On February 19, 1919, radium 
emanation in 3 tubes, a total of 12.6 millicuries, was 
embedded in the tumor, as before. Up to present 
time 3 complete cycles of massive X-ray treatment 
had been given over the anterior chest and all the 
regional lymphatic areas. For past 6 months there 
has been no visible or palpable evidence of disease. 
The skin is in good condition; the general condition 
of the patient is excellent. 

CasE 2. Mrs. J. B., age 57, admitted to hos- 
pital service July 27, 1918. Diagnosis: recurrent 
carcinoma of the left breast. 

In February, 1917, a mass was noted in the outer 
quadrant of the left breast. A radical breast am- 
putation was done March 7, 1917. In May, 1918, a 
mass was noted in the left pectoral region above the 
scar of previous operation. This mass has rapidly 
increased in size and others have appeared. On 
admission to the hospital, the patient was in fair 
general condition but was just beginning to lose 
weight and showed a moderate anemia. Beneath 
and infiltrating the remains of the pectoral fold 
there was a hard fixed mass 3% centimeters in 
diameter. At the apex of the axilla another mass 
about 2% centimeters in diameter was palpable 
and along the scar of the previous operation, there 
were three other smaller nodules each about 1% 
centimeters in diameter, all fixed to deeper struc- 
tures but not adherent to the skin. The arm was 
moderately swollen and painful. No _ palpable 
supraclavicular nodes were present. 
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Treatment. On July 24, 1918, radium emanation 
in 18 tubes, a total of 45 millicuries, was embedded 
through fine trocar needles, in the masses described. 
Nine complete cycles of X-ray were given in massive 
dosage at cross-fire through multiple portals of 
entry and over the anterior and posterior chest and 
all regional and lymphatic areas. 

At present the general condition of the patient is 
excellent. She has gained considerable weight. 
For a time she had much pain in the lower back, 
which was thought to be due to metastatic involve- 
ment of the spine, but the X-ray examination failed 
to substantiate involvement and the pain has since 
cleared up. The local recurrent masses have entirely 
disappeared, and the skin is in good condition, and 
there is now no visible or palpable evidence of 
disease. 

CasE 3. B. L., Hospital No. 26718, age 68, 
admitted to hospital service July 30, 1919. Diag- 
nosis: recurrent carcinoma of left breast. The 
left breast was removed for carcinoma 17 years ago. 
Three years ago a local recurrence was removed at 
the inner end of the scar and at this time it was 
found necessary to remove a portion of rib. For 
the past 5 months another recurrence increasing 
in size has been noted in the same location. Pain 
has also increased. 

On admission to hospital, examination showed an 
elderly woman in poor general condition, who 
appeared considerably older than age given. The 
appetite was poor, and she was losing weight. Over 
fifth, sixth, and seventh left costal cartilages there 
was a hard, discoid swelling 4 by 7 centimeters, 
raised 244 centimeters, and firmly fixed to ribs. 
The skin over it was adherent and broken down 
over one small area 144 centimeters in diameter. 
X-ray examination showed a localized pleural in- 
volvement on the left side anteriorly. No palpable 
regional nodes were present. The patient had 
severe pain at site of mass and radiating around to 
the back between the scapule. She cannot lie down 
because of pain and embarrassment to breathing. 

Treatment. On July 30, 1919, a radium pack, 
filtered by 2 centimeters lead and % centimeter 
silver, was applied at a distance of 6 centimeters 
over the recurrent mass for total dosage of 12,312 
millicurie hours. On July 31, 1919, 12 emanation 
tubes, a total of 14 millicuries, were embedded in the 
recurrent mass through fine trocar needles. Two 
cycles of X-ray treatment were given over the 
anterior chest and all regional lymphatic areas. 

At present there is no visible or palpable evidence 
of disease externally. The skin is entirely healed 
and in good condition. The condition of the pleura 
has definitely improved so that the pain has ceased 
and patient is able to sleep all night comfortably 
and in a natural position. The general condition is 
much better. The patient has gained weight and 
strength and is able to go out for daily walks. 

Case 4. E. O., Hospital No. 25574, age 39, 
admitted June 18, 1918. Diagnosis: recurrent 
carcinoma of the left breast. 
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The patient noted a mass in the left” breast in 
January, 1918, and 2 weeks later a radical breast 
amputation was done. During the latter part of 
March the patient noted four or five small lumps 
at site of breast removed and in axilla. These have 
rapidly increased in size. 

On admission the patient was in good general 
condition with no loss of weight. Beneath the 
lower end of the scar of operation there was a hard 
hemispherical tumor mass 8 centimeters in diameter 
and raised 2)4 centimeters. The mass was fixed 
to the ribs and the skin was adherent over it. Along 
the scar all the way up to the axilla were 5 separate 
subcutaneous nodules, similar to the other one but 
smaller, ranging in size from 1 to 2% centimeters 
in diameter. The patient has severe pain radiating 
down the arm and about the shoulder girdle, but 
no swelling of arm. 

Treatment. On June 18, 1918, over each of the 
five masses a dosage was given of 705 millicurie 
hours filtered by % millimeter silver and 2 milli- 
meters lead at a distance of 1 centimeter; on August 
5, 1918, over the left pectoral region a “‘boxpack”’ 
of emanation filtered by % millimeter silver and 2 
millimeters lead at a distance of 6 centimeters, 
giving a total dosage of 12,420 millicurie hours. 
On November 5, 1918, emanation tubes containing a 
total of 14 millicuries were embedded, through trocar 
needles, in the large mass previously described. 
On March 3, 1920, 7 emanation tubes, containing a 
total of 9 millicuries, were embedded as before in the 
remains of the mass just described. Nine complete 
cycles of X-ray treatment were given at cross-fire 
over anterior and posterior chest as well as over all 
regional lymphatic areas. 

At present the patient’s general condition is fair. 
No new nodules developed after radiation was 
begun. The large mass described is now represented 
by a small nodular area probably largely cicatricial 
in character. Other masses have entirely disappear- 
ed. One area of skin 2 centimeters in diameter has 
broken down from the effect of X-ray. 

Case 5. A. H., Hospital No. 26314, age 52, 
admitted to hospital March 19, 1919. Diagnosis: 
recurrent carcinoma of the right breast. 

The right breast was removed for carcinoma 3 
years ago. During the past 10 months cutaneous and 
subcutaneous nodules have gradually appeared 
locally. 

On admission the patient was in good general 
health. At mid-point of scar from breast amputation 
was an area of skin 5 by 8 centimeters involved by 
a reddened, partially ulcerated and crusted mass 
with numerous hard neoplastic nodules over its 
surface, and all fixed to the underlying ribs. No 
palpable regional nodes were present. X-ray ex- 
amination of the chest was negative. 

Treatment. On February 21, 1919, a radium pack 
filtered by 2 millimeters of lead and % millimeter of 
silver was applied over the area described at a dis- 
tance of 3 centimeters, giving a total dosage of 4.234 
millicurie hours. On February 20, 1919, massive 
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X-ray dosage was begun over the regional glandular 
areas. In all, 5 cycles of treatment were admin- 
istered. 

Recently two new nodules have appeared at the 
inner side and are being treated by X-ray. All 
nodules described originally have disappeared and 
are represented by small areas of dense cicatricial 
tissue. General condition excellent. 

Case 6. A. P., age 45, admitted to hospital 
April 16, 1919. Diagnosis: metastatic carcinoma of 
breast. 

The right breast was removed for carcinoma, 4 
years ago. A local recurrence appeared about a year 
ago and was promptly removed. About this time 
several nodules appeared over the scalp and steadily 
increased in size. On admission eight nodules, 
ranging in size from o.5 to 1.5 centimeters in 
diameter were palpable beneath the skin of the 
scalp. The nodules were hard and fixed to the skin 
but were slightly movable with the exception of one 
low down toward the back of the neck which was 
firmly fixed to the underlying muscle. The breast 
region presented no evidence of recurrence and there 
were no palpable regional glands. 

Treatment. On April 16, 1919, five tubes of radium 
emanation, each of 36 millicuries strength, and 
filtered by o.2 millimeter of aluminum were applied 
over five different nodules at a distance of 5 milli- 
meters from the skin surface and were kept in place 
for 1 hour and 5 minutes. On April 23, 1919, three 
tubes of radium emanation containing 50 millicuries 
each filtered by o.5 millimeter silver were applied 
over the other three nodules for 1% hours. On 
March 10, 1920, one emanation tube containing 
2.1 millicuries was embedded through a fine trocar 
needle in the remains of the nodule, low down 
toward the back of the neck. 

Seven of the nodules disappeared entirely after 
localized surface application of radium. The larger 
and deeper one which did not disappear entirely 
at first is now rapidly regressing since the emanation 
tube was buried in it. The patient’s general con- 
dition is good. No new nodules have appeared. 

CasE 7. M. E., Hospital No. 26315, age 56, 
admitted to hospital March 19, 1919. Diagnosis: 
recurrent carcinoma of right breast. 

The right breast was removed by radical am- 
putation about a year ago. For past 3 months en- 
larged nodes have been noted above right clavicle 
and more recently the arm has begun to swell. 

On admission the patient was in good general 
condition. The local breast region was free from 
recurrence. Nodes in the right axilla were enlarged 
up to 1% centimeters in diameter. There was a 
mass of nodes above the clavicle up to 1 centimeter 
in diameter. The arm was swollen. Radiographic 
examination of chest showed a few small, fibrous 
nodules of questionable significance at the right 
hilus. The left side was free from palpable evidence 
of disease. 

Treatment. On March 20, 1919, 6 tubes of un- 
filtered emanation, total of 15 millicuries, were em- 





























bedded through fine trocar needles in the right 
axilla and supraclavicular space. Massive roentgen 
therapy was begun over all regional glandular areas 
as well as over local mammary region and continued 
until by June 13, 1919, 3 complete cycles had been 
administered. The patient then went to live at 
some distance from New York. 

At present the swelling of arm has disappeared. 
In the axilla nodes the size of peas were palpable. 
Supraclavicular nodes were not palpable. The 
general condition of patient is good. A distant bony 
metastasis developed sometime after leaving the 
hospital and this is reported improving under X-ray 
treatment. 

CasE 8. L. M. M., Hospital No. 26336, age 49, 
admitted to hospital March 29, 1919. Diagnosis: 
recurrent carcinoma of right breast. 

About 6 months previous to admission here the 
patient had noted a mass in the right breast, follow- 
ing which a radical breast amputation was done. 
Nothing further was noted until 1 month ago when 
several small nodules appeared about the scar. 

On admission the patient was in poor general 
condition. She complained of severe pain about 
breast region, right shoulder girdle, and extending 
up to the back of the head. The appetite was poor 
and she was losing weight. Above the scar of recent 
operation the skin over an area approximately 
10 by 16 centimeters was studded with multiple 
cutaneous and subcutaneous nodules, many of 
which had become confluent and some of which had 
broken down superficially and were covered by 
crusts. Several small, hard nodes were palpable in the 
supraclavicular space and in the lower cervical 
region. 

Treatment. On March 209, 1919, a radium pack 
filtered by 2 millimeters lead and % millimeter 
silver was placed at a distance of 6 centimeters over 
upper breast and lower pectoral region for a total 
dosage of 10,020 millicurie hours. A similar pack 
was applied over the upper pectoral, infraclavicular 
and supraclavicular regions for a total dosage of 
10,020 millicurie hours. On February 28, 1920, 
a dosage of 10,000 millicurie hours at 6 centimeters 
distance was applied over the lower chest anteriorly. 
Four complete cycles of X-ray treatment, through 
multiple portals of entry, at cross-fire were given 
over the right chest and all regional nodes. 

At present there is no visible or palpable evidence 
of disease externally. The patient had been able 
to resume her work as saleslady until early in Feb- 
ruary when pain in the lower right chest became 
annoying. X-ray examination suggested pleural 
involvement and the pack was used over it as noted. 
The patient has now improved materially, pain has 
decreased, and the general condition is good. X-ray 
treatment is being resumed with more vigor. 

CasE 9. S. W., Hospital No. 25547, age 70, ad- 
mitted to hospital June 10, 1918. Diagnosis: primary 
carcinoma of left breast. 

A small lump was noted in breast in April, 1916. 
This increased in size, became painful locally and 
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later was accompanied by pain down left arm. On 
admission the patient was in poor general condition. 
In the upper outer quadrant of the left breast there 
was a very hard mass 4 centimeters in diameter, 
fixed in the breast tissue and movable with it as 
a whole. The skin over it was fixed and depressed. 
One node, 1.5 centimeters in diameter, was palpable 
beneath the lower portion of the pectoral fold; 
none was palpable elsewhere. 

Treatment. On June 12, 1918, the area over the 
breast mass was treated with a dental modelling 
compound applicator, 16 centimeters square, in 
which were embedded 10 tubes of radium emanation 
filtered by '% millimeter of silver and placed 5 
millimeters from the skin surface. A dosage of 63 
millicurie hours per square centimeter was given, 
a total of 1 005 millicurie hours. On November 26, 
1918: radium emanation in 3 tubes, a total of 10.6 
millicuries was embedded in the tumor through fine 
trocar needles. On March 5, 1919, 7 tubes, a total 
15 millicuries, were embedded in the tumor as before. 
On August 28, 1919, 5 tubes, a total! of 7 millicuries, 
were embedded beneath the pectoral fold. Due to 
the advanced age of the patient and the inability 
to get about readily, X-ray treatment was not given. 

At present the general condition of the patient is 
practically unchanged. The breast mass is replaced 
by what appears to be a small amount of cicatricial 
tissue. The node below the pectoral fold, noted 
originally, is barely palpable and no new nodes have 
appeared. 

CasE 10. L. A. S., age 49, admitted to hospital 
May 9, 1919. Diagnosis: primary carcinoma of 
right breast. 

About 2 years ago the patient was injured in the 
breast by a blow from a swinging door and soon 
after noted a small hard mass in the upper outer 
quadrant. This mass remained unchanged until 8 
months ago when it began rather rapidly to increase 
in size and more recently became painful. On 
admission the patient was in good general condition 
and had not lost weight. In the upper and outer 
quadrant of the right breast, there was a hard in- 
filtrating mass 2.5 by 3.5 centimeters in size, 
over which the skin was moderately fixed. The 
mass was fixed in the breast but was movable as a 
whole over the chest wall. Beneath the pectoral 
fold, there were several small palpable nodes and 
one of them toward the axilla was 1.5 centimeters 
in diameter. No nodes were palpable in the apex of 
the axilla. Radical removal was advised but was 
refused by both the patient and her husband, both 
of whom insisted upon treatment with radium. 
After several consultations, and with patient fully 
advised as to the uncertainty of the result, radium 
and X-ray treatment was decided upon. 

Treatment. A _ preliminary complete cycle of 
X-ray in massive doses delivered at cross-fire through 
multiple portals of entry was given over the breast 
and all regional lymphatic areas. On June 17, 1919, 
radium emanation in 6 tubes, a total of 16 millicuries, 
was embedded in the primary breast tumor through 
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fine trocar needles. Another group of 6 tubes con- 
taining a total of 6 millicuries was embedded in the 
same manner beneath the pectoral fold and upward 
toward the apex of the axilla. Following this, three 
complete cycles of X-ray at intervals of about 6 weeks 
were given in the same manner as the preliminary 
X-ray cycle. At present, the patient is in excellent 
general health. The primary tumor is replaced by a 
small area of dense cicatricial tissue which we 
interpret as fibrosis resulting from the radium em- 
bedded in it. There are no palpable regional nodes. 

Case 11. A. W., Hospital No. 25157, age 43, 
admitted to hospital January 26, 1918. Diagnosis: 
metastatic carcinoma of right breast. 

The right breast was removed in 1914 for car- 
cinoma and a few months after this a non-malignant 
(?) growth removed from the left breast. In August, 
1916, the patient began having “neuralgic” pains 
in the lower extremities, and in July, 1917, several 
subcutaneous nodules appeared about the right 
breast region and over the sternum. These in- 
creased in size and new ones appeared. Pain in 
the lower extremities increased and became general 
over the body. On admission the patient was in 
poor general condition, losing weight. She walked 
with difficulty and was anemic. Hemoglobin, 
49 per cent; red blood cells, 2,920,000; white blood 
cells, 3,600. The pulse was rapid, 110-120 and 
temperature 98° to 100°. 

Over the right breast and sternum and the ab- 
domen, there were numerous cutaneous and sub- 
cutaneous nodules, ranging in size from % to 2 
centimeters in diameter. These were very hard, 
but movable with the skin. Numerous small, hard, 
movable nodes were palpable on both sides of the 
neck. Pain about the left knee led to X-ray ex- 
amination which showed a localized area of rare- 
faction 3 centimeters in length in the fibula just 
below its head, and further examination of the entire 
skeleton revealed multiple areas of absorption 
through the bones, with a diffuse osteoporosis in 
practically all, thus indicating a generalized carcino- 
matosis of the entire bony skeleton. 

Treatment. During the course of treatment about 
50 different nodules have been treated by localized 
surface applications of radium, average doses being 
about 500 millicurie hours, filtered by 2 millimeters 
lead and % millimeter silver at a distance of 
2 centimeters from the surface. In addition the 
patient has had 2 intravenous injections of active 
deposit of radium dissolved in normal saline, as 
follows: July 7, 1919, 129.4 millicuries in 5 cubic 
centimeters of saline; August 7, 1919, 195.3 milli- 
curies in 8 cubic centimeters of saline. 

X-ray radiation has been used over all of the 
bony skeleton in massive dosage so that the patient 
has received five complete cycles of radiation in 
this manner. 

A note made November 12, 1919, states that 
patient’s general condition is distinctly better than 
when she first applied for treatment. There is no 
rise in temperature. The pulse remains rapid but 
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is well controlled by medication. The patient is 
able to be up most of the day at present and at 
times she has been able to attend comfortably to 
household duties. She has gained weight, all pain 
has disappeared, the hemoglobin is 60, red blood 
cells 3,500,000, white blood cells 3,000. 

All of the nodules treated by local surface radia- 
tion showed a marked susceptibility in that very 
few required more than one application to cause a 
complete disappearance. X-ray examination of the 
bony skeleton at present shows practically no 
increase in the destructive process while in several 
places there is definite evidence of repair. There 
has been no injury to the skin produced by this 
radiation. 

The patient is now spending the winter in the 
South and reports that she is in better health than 
she has been for over 2%4 years. On December 2, 
1919, the patient died suddenly after anacute attack 
lasting a few hours, apparently cardiac failure. 
The pulse became much increased in rate and thready 
in character, cyanosis was marked, breathing was 
rapid and labored. No autopsy was obtained. As 
nearly as could be ascertained the carcinomatous 
process had no direct bearing on the cause of death. 

CasE 12. M. F., Hospital No. 26446, age 56, 
admitted to hospital May 6, 1919. Diagnosis: 
primary carcinoma of left breast. 

One year ago the patient had noted a mass in the 
breast and a nodule in the axilla. Twomonths before 
admission, she had noted nipple retraction and 
pain in the axilla together with pain and swelling 
in the arm. 

On admission the patient was in fair general 
condition, not losing weight. There was a mass in 
the lower outer quadrant of the breast 12 centi- 
meters in diameter. The nipple was retracted and 
the skin fixed to the tumor in the breast with 
numerous subcutaneous neoplastic nodules over 
this area as well. The lymph nodes were enlarged 
in both axille and both supraclavicular spaces. 
The left arm was greater in circumference at the 
mid-humeral region than the right. X-ray of the 
chest was negative. 

Treatment. On May 20, 1919, unfiltered radium 
emanation tubes were inserted through fine trocar 
needles as follows: 8 tubes, 27 millicuries, into 
left breast tumor; 3 tubes, 9.9 millicuries, into 
left axilla; 3 tubes, 9.9 millicuries, into left supra- 
clavicular region. On July 9, 1919, heavily filtered 
massive X-ray therapy was begun over the breast 
and regional glands of both sides giving in all 3 
cycles of treatment, up to December 1, 1919. At 
this time the patient was in good general condition. 
The arm swelling had entirely disappeared. The 
breast mass was markedly decreased and palpable 
nodes had decreased about two-thirds in size. 

On January 19, 1920, the patient died in hospital 
of an influenzal pneumonia. At autopsy there were 
numerous pelvic metastases but the local breast 
condition was extremely interesting. Dr. Ewing 
reported as follows: 




















“The breast is of about normal size, rather flat, 
slightly restricted in motion, moderately nodular, 
with one ill-defined tumor area. The nipple is 
slightly restricted in mobility, not fixed, slightly 
depressed. There are three hard, fixed nodules along 
the pectoral fold, each the size of a marble. 

“On section the breast shows a single well de- 
fined cicatricial fibrous area less than 2 centimeters 
wide, in which are the silvery streaks of carcinoma. 
No outlying nodules of tumor tissue could be found. 
The remaining breast tissue is scanty and slightly 
fibrous. Just above the outer upper border of the 
breast is a cicatricial nodule 1 centimeter wide, 
giving the texture of a fibrocarcinoma. Three other 
cicatricial areas of the same size and character as 
the first appear along the pectoral border. Nothing 
could be felt in the supraclavicular space, which 
was not dissected out. At the apex of the axilla the 
vessels are encased in a mass of tumor tissue 1% 
centimeters wide. From this point the tumor tissue 
extends along the deep fascia beneath the pectoral 
muscle and over the intercostal muscles between the 
first three ribs. The cicatricial process has greatly 
reduced the size of the mammary tumor and shorten- 
ed the distance between the breast tumor and the 
axillary growths. 

“The structure of the tumor is everywhere that 
of diffuse infiltrating carcinoma without any trace 
of alveolar arrangement of cells. In the abdominal 
areas the structure resembles lymphosarcoma. In 
the thoracic areas there is much fibrosis. In the 
breast and axillary lymphatics there is extensive 
degeneration and necrosis of tumor cells and fibrous 
tissue. About the radium tubes there are areas of 
complete necrosis about 1 centimeter wide and an 
equal additional area of severe degeneration.”’ 

The foregoing case reports are given to 
illustrate types suitable for the combined 
action of physical agents and should in no 
way be interpreted as a complete report of 
the work done along these lines at the hospital. 

The time limit in these cases is indeed 
short and, of course, nothing can be claimed 
for them except the results to date. We do 
feel, however, that the results represent an 
advance in the treatment of such advanced 
stages of the disease. 

In all, we have treated 78 cases by this 
combination of radium and X-ray during the 
past two and a half years. Of this number, 7 
patients have shown complete regressions of 
the treated areas and up to the present time 
have remained clinically free from disease for 
periods ranging from 3 months to more than 
2 years. 

Twenty-one cases 


have shown partial 


regressions which are still progressing, but 
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not as yet clinically free. No case has been 
included in this group treated under 5 months 
and 4 cases have been treated for 2 years. 

Many cases have received temporary bene- 
fit only. In this group we have 24 cases where 
local improvement continued for periods 
ranging from 2 months to 2 years and was 
followed by an aggravation of symptoms 
from distant metastases. Of these, 19 cases 
have died. In no instance was there a 
lighting up of the local condition at the ter- 
minal period. The striking feature of this 
series of deaths is the preponderance of ex- 
tensive pleural involvements. In 11 cases the 
first clinical evidence of a terminal stage 
was the pleural involvement with hydrothorax 
and dyspnoea which terminated fatally in a 
short period, usually 2 to 4 months. Three 
cases showed extensive visceral involvement 
and 5 cases generalized bony metastasis, 
principally in the spine. 

We have been unable to follow 9 cases, and 
therefore must assume that they have ended 
unfavorably, although in 4 instances the 
progress, as far as we were able to follow, was 
favorable. One case was clinically free from 
disease a year after treatment and another 
much improved at the same interval, while 
the other two progressed favorably for several 
months, until lost sight of. 

In 10 cases there was no improvement from 
treatment. In all of these cases, the disease 
was not only far advanced locally but was 
disseminated widely throughout the body. 
There comes a time when it is even too late 
to use physical agents, and the acceptance 
of these cases for treatment was undoubtedly 
an error. 

During the past 4 months 7 cases have 
been treated and while the initial response 
to treatment has been favorable in each in- 
stance, still the time interval is too short to 
warrant any conclusions. 

Of the total number of cases thus treated, 
78 in all, 57 have been recurrent or metastatic 
tumors while 21 were primary. With the 
exception of 1 case (Case 10), these were all 
inoperable tumors. Of the 20 remaining 
cases, 1 has been clinically free from disease 
for 6 months, 8 cases are still showing .con- 
tinued regressions, 5 improved temporarily, 
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2 have been lost sight of, 1 was unimproved, 
and 3 treated during the past 4 months, 
although progressing favorably, are too recent 
to report. 

Cases presenting themselves for treatment 
by physical agents alone represent, usually, 
the worst types or stages of mammary cancer. 
The primary inoperable case is obviously well 
advanced while the recurrent case has usually 
had ample opportunity to extend beyond the 
bounds of localization. As a rule, therefore, 
the treatment must be looked upon as pal- 
liative and wherever a more permanent end- 
result is obtained it should be classed as a 
distinct victory. 

Cases 5 and 8 illustrate a type of recurrence 
which might well be treated with X-ray alone, 
but the tendency for the recurrences to remain 
grouped and localized suggested the possibili- 
ty of disposing of them more quickly and 
with greater assurance of permanent result, 
by using the more powerful agent at this 
point. 

The subsequent course proved this to be 
correct: regressions were rapid, the patients 
were saved a large number of visits for X-ray 
treatment and the skin is now in better con- 
dition than it otherwise would have been. 
In the latter case the effect of radium on the 
pleural involvement is noteworthy. X-ray 
failed to control it, whereas a heavily filtered 
dose of radium over the local area gave 
prompt relief. This effect is most strikingly 
shown in the Case 3: The heavily filtered 
radium has relieved pleural symptoms for a 
period of over 9 months, to date, while the 
combined surface and interstitial radiation 
has caused a complete regression of the local 
recurrence. This patient is an elderly woman 
for whom it would have been a practical 
impossibility to come in for sufficient X-ray 
treatment to care for the entire course. She 
had as much X-ray as circumstances would 
permit but not enough to produce, alone, 
any marked regression. In Case 6, the re- 
currences were so located that extensive X-ray 
treatment would have produced epilation of 
hair over a considerable surface. Even with 
surface applications of radium the one nodule 
did not entirely disappear but with emanation 
buried in it, it has rapidly regressed. Case 11 
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was one in which a very large amount of 
radiation was necessary because of the wide- 
spread metastases. The local applications of 
radium in no way interfered with general 
X-ray treatment while they did produce 
rapid regressions of the nodules. The skin 
was thus saved considerably, and excessive 
radiation of such a large body surface was 
obviated. An added benefit was conferred 
by treating some of the more extensive but 
localized bone lesions in the same manner. 
The intravenous injections of active deposit 
of radium were given because the generaliza- 
tion of the disease suggested some hope for 
benefit by approach through the blood stream. 
It is impossible to say whether this was of 
benefit or not in one isolated case. Case 1 
was an ideal one for the combination of X-ray 
and buried emanation. It is now 2 years since 
the emanation was used and the patient is 
not only free from the recurrence but her 
skin shows very little evidence of the previous 
treatment. This is not usually the case where 
such a bulky mass is treated by surface 
radiation alone. Case 7, while not of as long 
standing as Case 1, presented certain similar 
characteristics from the standpoint of selec- 
tion of methods. The local result has been 
good and the distant bony metastasis was 
undoubtedly present but overlooked at the 
time of beginning treatment. 

Cases 2, 4, and 9 have had in addition to 
the X-ray and buried emanation, localized 
surface applications of radium. Wherever 
this can be carried out, it undoubtedly adds 
very materially to the end-result. The direct 
surface application of radium over the local- 
ized mass, supplemented by a cross-fire of 
X-ray from all other angles, is preferable to 
X-ray alone over the surface. The practical 
side must here be considered, however, and 
it is only rarely possible to use larger quanti- 
ties of heavily filtered radium for this purpose. 

Case 9 was inoperable because of the age 
and general condition of the patient. The 


same factors prevented her coming for sys- 
tematic X-ray treatment and consequently 
this was dispensed with. I believe she has 
derived the greatest amount of benefit with 
a minimum of discomfort from the treatment 
In none of these cases has it been 


given. 

















necessary to produce a breaking down of skin 
to obtain the results noted because the radia- 
tion has been distributed uniformly through- 
out the tumor. With surface radiation on the 
other hand, especially with X-ray alone, this 
frequently happens from the prolonged, 
repeated exposures, or from initial heavy 


doses. Sgalitzer (29) believes that X-ray 
treatment always gives best results when 
pushed to this point. In other words he 
advises a sacrifice of superficial healthy tissue 
in order to produce a greater effect on the 
deeper portions of the new-growth. 

Case 10 represents a type of patient met 
by everyone seeing a large number of breast 
cancers. In deciding to treat her in the man- 
ner described we felt that we had discharged 
our responsibility by placing the facts squarely 
before her and her husband. I cannot agree 
with Newcomet (30) whostates that radiation, 
when operation is refused, is questionable for, 
if the growth should be benign, radiation 
might cause it to become malignant. While 
the patient is now, after 12 months, free from 
clinical evidence of the disease the time is too 
short to form any opinion. It must be left 
until some future time to decide whether she 
has taken her life in her own hands or whether 
she has been wiser than we. 

Case 12 is noted simply to show the re- 
markable effect of the combination of inter- 
stitial radiation with unfiltered radium emana- 
tion, and surface radiation with X-ray. It 
is only occasionally that we have such an 
opportunity to study the tissues microscopi- 
cally in the case showing a favorable local 
course and the findings help us to visualize 
what is taking place in other cases at certain 
stages after treatment. 


CONCLUSIONS 

Our results from the use of X-ray and 
radium in breast cancer up to the present 
time seem to warrant the following con- 
clusions: 

1. The X-ray occupies a place in the 
treatment of every case of carcinoma of the 
breast. 

2. In certain cases radium may be used 
to considerable advantage in combination 
with the X-ray. 
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3. The cases in which radium proves valu- 
able in this combination are mainly: 

a. Localized flat recurrences where surface 
applications of radium can be made directly 
over the lesion. 

b. Bulky recurrences where radium emana- 
tion can be embedded directly into the tumor. 

c. Axillary involvement which is always 
difficult to influence favorably with X-ray 
alone, where radium emanation can be em- 
bedded in the neoplasm or in axillary fat 
tissue so as to give a diffuse radiation of the 
axillary space from within. 

d. Inoperable primary cases where em- 
bedded emanation can be utilized to radiate 
the tumor from within, as well as the axilla, 
and even supraclavicular space in the same 
way, if necessary. 

e. Primary cases refusing operation where 
treatment may be carried out much in the 
same way as in the inoperable primary cases. 

4. The combination of radium and X-ray 
may, in some instances, change an inoperable 
into an operable case. 

Finally we wish to point out certain theo- 
retical considerations which strongly en- 
courage us to pursue the study of the treat- 
ment of mammary cancer by radium and 
X-ray. When one embeds radium emanation 
needles in a primary tumor and in invaded 
lymph nodes and follows with massive X-ray 
dosage through the skin, a powerful destruc- 
tive effect is produced on the tumor tissue 
amounting to local necrosis, the lymphatics 
may reasonably be considered sealed, in- 
visible vagrant cells are incarcerated or 
destroyed, and all this is accomplished with- 
out removing the natural barriers which 
exist against progressive carcinoma. In fact 
both types of radiation tend to increase the 
exudation of lymphocytes and plasma cells 
and the growth of connective tissue around 
the tumor, and these are the only natural 
agents of resistance to carcinoma that we 
know anything about. The treatment of 
mammary cancer by these physical agents is, 
therefore, based on sound theory since it 
intensifies the natural reaction of the tissues 
to carcinoma, while producing in addition a 
very strong destructive action on the tumor 
cells. 
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10. 
II. 


12. 


In view of these theoretical considerations 


and of our clinical results to date we feel 
that the scope of operability in mammary 
cancer should be reduced. Already the pendu- 
lum has swung far in this direction in other 
fields, notably in uterine carcinoma. Here 
the fallacy of operating on advanced growths 
has been generally recognized, surgery has 
been reserved for the early cases, and physical 
agents have been substituted in the others 
as offering the greatest amount of relief for 
the longest period. There is no good reason 
why such a principle should not be applied 


carcinoma of the breast as well. 
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CARIES OF THE COSTAL CARTILAGES FOLLOWING RELAPSING FEVER 
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United States, and is seldom seen 

except in the Coast cities. During 
the war it appeared in epidemic form in the 
Near East, and the writer encountered it in 
Asia Minor and northern Persia, which lie 
well within the temperate zone. Like typhus 
fever, relapsing fever is a filth disease and is 
favored by war conditions, with the inevitable 
crowding and pediculosis. Its relationship to 
typhus is pointed out in the Allbutt, Osler, 
and other systems of medicine. What rela- 
tionship, if any, exists between the spirillum 
of Obermeier, the causal agent in relapsing 
fever, and the virus of typhus is yet to be 
determined. 

During the early years of the war, the writer 
was in Asia Minor and was able to verify the 
statements in Allbutt’s System, for an epidemic 
of relapsing fever appeared in the spring and 
summer of 1916, being preceded and fol- 
lowed by violent epidemics of typhus. 

During the winter of 1918-1919, the writer 
was in Persia and witnessed a severe epidemic 
of relapsing fever in Teheran, which followed 
a visitation of typhus that had ravaged the 
city for 3 years. The course and symptoms of 
relapsing fever during this epidemic were 
unusually severe and the American and 
British physicians learned to “spot” the cases 
as they crowded into the clinics by the early 
prostration and the appearance during the 
first few days of icterus in the conjunctive. 
Under the local conditions little bacteriological 
work could be done, but the discovery of 
Obermeier’s spirillum in the blood in a 
number of cases established the character 
of the epidemic beyond a doubt. 

The standard remedy for relapsing fever is 
neosalvarsan. An average dose of 0.3 gram 
given intravenously causes a rapid fall of 
temperature with profuse sweating, and 
usually terminates the disease. Sometimes 
the dose must be repeated; occasionally neo- 
salvarsan seems to have no effect. 


RR ELAPSING fever is uncommon in the 


The interesting feature of the epidemic 
from the surgical standpoint was the sequel of 
caries of the costal cartilages. In 3 weeks in 
Teheran, the writer saw at least half a dozen 
cases of costal caries, and heard of many 
more. The history given was of pain and 
swelling over the front of the chest during 
the illness, not subsiding during convales- 
cence, with abscess formation a few weeks 
later. The upper and middle cartilages were 
attacked, from the third to the eighth. The 
course of the infection was afebrile and 
marked by great indolence, resembling similar 
infections following typhoid fever. 

The only treatment, of course, is surgical. 
The caries invariably begins on the posterior 
aspect of the cartilages and on reflecting the 
superficial tissues a small sinus is found be- 
tween two cartilages leading down to an 
abscess between the bony thorax and the 
pleura, with the posterior aspect of the 
cartilages carious and worm-eaten in ap- 
pearance. These abscesses burrow under the 
ribs and sternum but do not often rupture into 
the pleural cavity. Instead the pus finds its 
way around the cartilages and burrows 
forward through the superficial tissues. Bis- 
muth roentgenograms do not show the full 
extent of the infection, as the channels are 
often minute, and foci of infection in the 
cartilages become almost occluded from the 
general abscess cavity, which is flattened 
between the pleura and the bony thorax 
much as a drop of ink spreads out into 
fantastic shapes when pressed between two 
sheets of glazed paper. Careful and thorough 
removal of the infected cartilages is necessary; 
the operation cannot be done in a hurry, but 
hidden sinuses must be carefully searched for 
and all overlying cartilage freely resected. 
Extensions toward the sternum are serious on 
account of the damage to the internal mam- 
mary artery. One of the writer’s cases was 
nearly lost by erosion of the walls of this 
vessel several days after,operation. Cartilage 
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Typical abscess originating in the costal cartilages and 
lying between them and the pleura. The shaded portions 
are covered by cartilage and bone, which must be resected 
for drainage. The chief danger lies in wounding the 
pleura and the internal mammary artery. 


has very low powers of resistance, and it is 
difficult to keep cleancut surfaces from be- 
coming re-infected even after the diseased 
foci have been removed. Carrel-Dakin treat- 
ment is usually contra-indicated for fear of 
erosion of the pleura. The wound should be 
thoroughly disinfected at the close of the op- 
eration and left as wide open as possible, with 
drainage so arranged that no pus can dam up 
against exposed cartilages, as otherwise re- 
infection and burrowing are liable to take 
place. The staphylococcus after once in- 
vading the skeleton is not easily dislodged, 
and this is especially true of the thorax, par- 
ticularly when the infection reaches the 
interarticulations of the sixth, seventh, eighth, 
and ninth cartilages. Sometimes a series of 
operations must be performed and the prog- 
nosis should be guarded. 

The writer himself was a victim of relapsing 
fever in Teheran and takes this occasion to 
report his own case: 


Patient was engaged in medical and surgical work 
in Teheran, Persia, and examined and operated upon 
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cases of relapsing fever. He took precautions as tc 
wearing gowns, etc., does not remember finding any 
pediculi on person. In usual health until March 
20, 1919, when after a few hours of malaise and 
general aching pains, fever commenced and rapidly 
rose to 104°, with rigors, and intense headache. 
Jaundice appeared on third day of disease. Spleen 
somewhat enlarged. No spots. Four blood exam- 
inations showed neither spirilla nor malarial plas- 
modia, though there was evidence of red cell de- 
struction. Leucocytes 6,400. March 24, profuse 
sweat; temperature fell to subnormal and remained 
there 2 days when slight parotitis appeared and 
temperature again rose rapidly to 104.5°. Irregular 
fever for 4 days more, with another profuse sweat 
and defervescence on March 30. As the blood 
examination was negative during the first attack, 
the treatment was symptomatic; during the second 
attack 0.3 gram of neosalvarsan was given intra- 
venously followed by intramuscular injections of 
quinine. During the second paroxysm, patient 
noticed a small swelling over the fifth right costo- 
sternal articulation which became exquisitely tender 
and persisted throughout convalescence, though the 
tenderness subsided somewhat. There was no re- 
turn of fever during convalescence and the patient 
went to Constantinople via Baku and Batoum, and 
the swelling seemed to be subsiding. On May 4, he 
was exposed for 3 hours in an open rowboat to a cold 
wind while going to his destination on the Bos- 
phorus. A laryngeal cough developed and persisted 
several days; with the increased motion in the chest 
the swelling increased in size and became painful. 
Simultaneously toothache commenced in a filled 
bicuspid, and a small abscess developed at the root, 
which was opened, drained for several days, and the 
tooth was refilled but eventually had to be drawn. 
The swelling at the fifth costosternal junction slowly 
increased, but without fever or fluctuation, and 
painful only on coughing or pressure. Local appli- 
cations without definite result. By June 3, an 
abscess had developed which had to be opened. No 
bacteriological examination could be made at the 
time but later the discharge showed only staphylo- 
coccus pyogenes aureus—no spirilla or other or- 
ganisms. Since that time, the writer has undergone 
several operations, increasingly radical, until with the 
removal of sections of the fifth, sixth, and seventh 
cartilages and ribs, recovery now seems assured. 


This redoubtable sequel of relapsing fever is 
worthy of note, and is not dealt with in the 
textbooks. Special emphasis should be placed 
on the site of infection, i.e., the posterior 
aspect of the costal cartilages and the low 
resistance of the cartilages themselves, which 
together account for the extensive burrowing 
and call for radical resection of the overlying 
tissues in order to give adequate drainage and 
prevent re-infection. 
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MISSED ABORTION 


By A. J. RONGY, M.D., F.A.C.S., anp S. S. ARLUCK, M.D., New York 


HE subject of missed abortion, from a 

diagnostic standpoint, baffles even the 

most astute clinician. The history and 
symptoms elicited from patients which in 
the main are purely subjective, are so vague 
that the family physician or specialist has very 
little data upon which to base his conclusions. 
The average woman for some reason pays 
very little attention to the slight irregularities 
which occur during pregnancy, especially any 
pathological condition which is not accom- 
panied by pain or severe constitutional dis- 
turbances. As soon as a woman becomes 
pregnant and nothing unusual such as hemor- 
rhage takes place, she almost always awaits 
the calculated time when childbirth is expect- 
ed to take place. 

There are two periods in the history of 
pregnancy which the patient considers of 
importance. First, the time of quickening, 
and second, the date of the expected birth 
of the child. Both incidents, as far as the 
patient is concerned, are filled with distorted 
but popular notions which assume almost a 
mystic aspect. Usually, the newly wed 
daughter who becomes pregnant, is led to 
expect foetal movements about the middle of 
the fifth month, but her mother, friend, or 
neighbor will kindly volunteer the informa- 
tion that a woman may not feel her baby until 
the seventh month and therefore should not 
worry if she fails to feel life earlier. The same 
is true of the durations of pregnancy. These 
faulty popular conceptions concerning preg- 
nancy lead many women astray, and they 
therefore do not seek competent medical 
advice at a time when the diagnosis of missed 
abortion could more readily be established. 

One is greatly impressed by the paucity of 
published data on this subject in recent years. 
A perusal of the literature soon convinces one 
how little has been said about it during the 
past decade. To our minds, the reason for 
this is the fact that this anomaly occurs very 
infrequently, and even large clinics offer 
very few cases for study and investigation. 





However, a close scrutiny of the material 
which presents itself, either at the office of 
the consultant or in the hospital ward, will 
very often bring out the very interesting 
fact that in many cases of so-called inevitable 
and threatened miscarriage death of the 
foetus with cessation of growth of the product 
of conception had taken place some weeks to 
months earlier. 

That this actually occurs is very important 
from a medicolegal standpoint. A pregnant 
woman who falls and receives a blow produc- 
ing disturbance of the intra-uterine physiol- 
ogy, will usually show signs and symptoms 
of abortion within 24 to 48 hours. However, 
occasionally there may be present sufficient 
intra-uterine disturbance to cause the death 
of the foetus yet not enough to induce uterine 
contractions with subsequent expulsion. This 
fact must be borne in mind by those engaged 
to give expert testimony, for if, for some 
reason, this possibility is not considered an 
injustice may be done to either party con- 
cerned. 

Before entering into any further discussion 
on the subject, we must clearly understand 
what is meant by the term “missed abor- 


tion.”’ A study of the literature on this sub- - 


ject reveals the fact that there is a lack of 
unanimity on the part of many authors as to 
what the clinical manifestations must be in 
order to apply the term of missed abortion to 
a given case. Ernst Frank] who made a care- 
ful survey of this subject, defines missed abor- 
tion as the intra-uterine death of the foetus, 
prior to its viability, with the complete reten- 






tion of the product of conception for the nor- ° 


mal duration of pregnancy or longer. Mat- 
thews Duncan, who first described this con- 
dition, evidently did not limit himself to the 
narrow definition which Frankl gave it some 
time later. He maintained that all cases in 
which there is death of the foetus before term, 
having local or general symptoms of abortion, 
followed by a period of quiescence, lasting to 
term or longer, should be classed as missed 
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abortion. Dessekker, in his report of a case, 
fails to adhere to the definition of either 
Frankl or Duncan. 

While it may be difficult to formulate all 
the criteria which would be embraced in a 
definition of this condition, it seems to us that 
there must always exist two factors clinically, 
which would decide in favor of a diagnosis of 
missed abortion: first, it must be definitely 
established that cessation of growth of the 
product of conception has taken place; 
second, pari passu with the death of the 
foetus, the uterus ceases to grow. Clinically, 
it is impossible in cases of early pregnancy to 
tell precisely when death of the foetus actu- 
ally occurs. A dead foetus may be retained 
in utero without producing any local or con- 
stitutional symptoms and therefore the pa- 
tient will not seek the advice of a physician. 
It is only after the foetus has been dead for 
some time, when the patient fails to notice 
either enlargement of the abdomen or feetal 
movements that she usually becomes anxious 
and consults her doctor. A careful examina- 
tion of such a patient will elicit the fact that 
the history of pregnancy does not correspond 
with the size of the uterus. Usually these 


patients give a history of cessation of men- 


struation of from 5 to 6 months and the size 
of the uterus indicates a 34% to 4 months’ 
pregnancy. Such clinical findings must arouse 
the suspicion of the physician as to the possi- 
- bility of the death of the foetus but he will 
naturally refuse to commit himself to a posi- 
tive statement. He should assume a conserva- 
tive attitude and advise the patient to return 
for another examination 3 to 4 weeks later. 
If on re-examination, the size of the uterus 
remains unchanged, or on the contrary, has 
become even smaller and more or less doughy 
in consistency, a diagnosis of missed abortion 
at this time is almost justifiable. We believe 
however, that even at this point, active inter- 
ference should not be instituted and that 
unless the patient is beginning to suffer from 
toxemia due to the absorption, she should 
be allowed to continue for a further period of 
3 to 4 weeks. If at this examination it is dis- 
covered that conditions still remain un- 
changed, active interference is absolutely 
indicated. 
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The inference which we wish to draw is 
that no patient who is carefully observed 
and in whom the diagnosis of missed abortion 
is definitely established, as outlined above, 
should be allowed to retain the product of 
conception until the supposed date of con- 
finement or longer. Reasoning on this basis, 
we fail to see how the definition of Frank] 
is tenable. Frankl in his thesis refuses to 
include any case in which death of the foetus 
had taken place during the early months, 
and which was not retained for at least the 
entire period of normal pregnancy. We feel 
that such practice, in the light of present 
knowledge, is not justifiable, for we see no 
reason why we should permit a patient to 
continue to retain the product of conception 
after a positive diagnosis has been estab- 
lished. On the contrary, not infrequently 
dangerous symptoms may arise if active inter- 
ference is avoided. Cases of this nature are 
reported by Frankl and Dessekker. That 
this condition when neglected, may even 
cause death, is best illustrated by the cases 
reported by Kulenkampff and Litzmann. In 
their cases the foetal parts perforated the 
uterine wall, causing peritonitis and resulting 
in death. We believe that Frankl’s definition 
for missed abortion was to a large extent influ- 
enced by the trend of medical thought at 
thattime. In those days, active uterine manip- 
ulation, during the pregnant state, was not 
commonly resorted to and therefore patients 
in whom a definite diagnosis was established 
were allowed to continue in that condition 
with the hope that natural forces would 
eventually cause expulsion. Also that a great 
number of his cases came for medical advice 
very late, some approaching the expected 
date of confinement when first examined. He 
like many others believed that uterine con- 
tractions are most likely to set in toward the 
end of pregnancy, and he therefore left them 
alone. 

We realize that it is difficult to put forth a 
concrete definition of this condition which 
would guide both general practitioner and 
specialist in determining when active inter- 
ference should be instituted in cases in which 
death of the foetus has taken place, because 
not infrequently a mistaken diagnosis may 
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be made, even after most careful observation 
of the patient. However, for clinical purposes 
and in view of the great advances made in 
obstetric surgery, we offer the following defini- 
tion: intra-uterine death of the product of 
conception, with its complete retention and 
absence of progressive enlargement of the 
uterus, as evidenced by repeated examina- 
tions covering a period of at least 8 to 10 
weeks. These conditions having been estab- 
lished, we believe that active treatment 
should be instituted and we fail to see the 
reasonableness of the argument advanced 
by those who maintain that no active treat- 
ment is to be carried out, relying upon the 
natural forces to expel the uterine contents. 
Once intra-uterine death of the foetus has been 
definitely established, it must be looked upon 
as a foreign body and treated accordingly. 


ETIOLOGY 
Under this heading there are _practi- 
cally two abnormal conditions which must be 
taken into consideration: first, the death of 
the foetus; second, the failure on the part of 
the uterus to expel it. The causes for intra- 


uterine foetal death are obviously very difficult * 


to ascertain and but seldom are we able to 


demonstrate the pathological factors which 
might have taken place before death of the 
foetus actually occurred. All of the theories 
heretofore set forth are not supported by prac- 


tical pathological or biochemical studies, 
which necessarily are essential to establish 
the true cause beyond any possibility of 
doubt. 

It seems that most observers agree that 
death of the foetus takes place because of 
faulty metabolism either in the product of 
conception as urged by Leopold, or because of 
some disturbance in the maternal metabolism 
as advanced by Schatz. That such theories are 
merely speculative and do not seem to coin- 
cide with the clinical aspect of this condition, 
we are sure no one will doubt, for how often is 
this condition observed in women who are 
apparently in the best of health and in whom 
no disturbance of metabolism can be detected. 
Again, many a patient suffering from organic 
disease leading to severe constitutional dis- 
turbances, goes through the child-bearing 


MISSED ABORTION 173 
period normally. Our personal observations 
lead us to believe that intra-uterine death of 
the foetus takes place more often in women 
who are not only possessed of normal health 
but are seemingly in the best of health, not 
in women who are under weight but rather in 
women who are overweight. It is the patient 
who is abundantly supplied with fat and 
weighs more according to accepted standards 
who is prone to such disturbances. This fact 
is most clearly demonstrated in patients who 
suffer from the condition commonly termed 
“habitual abortion.” An apparently healthy 
woman will seek the advice of a physician 
because she is unable to carry to full term. 
The recital of her case is usually most inter- 
esting and is about as follows: Shortly after 
marriage the patient became pregnant, 
carried 10 to 12 weeks, and aborted. Four or 
five months later she again conceived, but at 
the end of 12 or 14 weeks she again aborted. 
A third pregnancy has terminated in about 
the same way. Each succeeding pregnancy 
lasts a few weeks longer but suddenly for 
some unknown reason, pains set in and the 
product of conception is expelled. 

Thorough investigation of such patients 
does not disclose any organic disease either 
local or constitutional, or any metabolic 
changes at present known to us. Still, there 
must undoubtedly exist some definite cause 
for the repeated death of the foetus. The fact 
that we are unable to trace the etiological 
factors simply demonstrates that there are 
many processes controlling intra-uterine life 
which are entirely unknown to us. 

Recent study of the glands of internal secre- 
tion seems to point to the fact that practically 
all physiological processes of the body are to 
a great extent influenced by them. Many 
clinicians today attribute the disturbances 
occurring in relation to menstruation, preg- 
nancy, labor, and lactation, to some derange- 
ment of function of one or more of these 
glands. No one at present doubts that for 
normal menstruation there must exist normal 
ovarian function. Furthermore that concep- 
tion, pregnancy, and labor are governed 
directly by the ovary in conjunction with the 
pituitary, thyroid, and possibly other internal 
secretory glands. Reasoning a priori, would 
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it not be logical to suppose that any dis- 
turbance in the physiology of the ovary 
might lead to interference with the normal 
progress of pregnancy? 

That the above is true is certainly borne 
out by clinical experience. Women who 
menstruate irregularly, at intervals of 3 or 
4 months, are more frequently sterile, and if 
such women do conceive, the chances for 
pregnancy to terminate normally are unfa- 
vorable. It is also true, that not infrequently 
pregnancy may be brought to normal termina- 
tion in patients who have repeatedly miscar- 
ried, by the administration of one or more of 
the endocrines. At this point, it may not be 
amiss to cite the history of a case as an illus- 
tration of what may be accomplished with 
such patients. 

Mrs. L. N., age 33, married 7 years, became 
pregnant 2 months after marriage; miscarried about 
4% months. About 1 year later again became 
pregnant, carried 314 months with a similar result. 
Several months later she again became pregnant 
and miscarried at the same period of gestation. 
Another pregnancy followed and patient aborted at 
the end of 8 weeks. In June, 1919, patient again 
became pregnant and at the eighth week began to 
spot and stain. She was given a series of injections 
of lutein extract and the bleeding subsided. Preg- 
nancy continued uneventfully until the fifth month 
when abdominal pain with considerable uterine 
bleeding again appeared. Lutein extract was 
again injected every other day for 1 week and 
hemorrhage ceased. The injections were continued 
at intervals of one week until the seventh month. 
The pregnancy continued normally until term and 
patient was delivered at the Bedford Maternity of 
a living male child. 

From the above and a number of similar 
cases which have responded with equally good 
results, we are compelled to assume that there 
is a definite and almost specific action on the 
part of the endocrines in relation to those 
functions of the woman which are peculiar to 
the child-bearing period, and that in the near 
future such disturbances will definitely be 
accounted for by some derangement in the 
endocrine system. 

Just as it is difficult in a great number of 
cases to understand why death of the foetus 
takes place, so much more difficult is it to 
explain why expulsion fails to follow. Ordi- 
narily, as soon as the product of conception 
becomes a foreign body, uterine contractions 
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set in and it is expelled. Occasionally how- 
ever, the uterus fails to contract, and the dead 
foetus is retained for periods varying from a 
few weeks or months to as long as 7 years, 
as reported by Freund» 

What prevents expulsion of the uterine 
contents? All the known theories regarding 
the onset of labor fail reasonably to explain 
why uterine contractions do not take place in 
missed abortion. The generally accepted 
cause for expulsion of early pregnancies is 
that the product of conception, after its 
death, becomes a foreign body and as such 
is acted upon reflexly by the musculature of 
the uterus, and its expulsion is accomplished. 
If expulsion does not take place, there are 
only two factors which may prevent it: first, 
the pregnancy is not totally dead and there- 
fore is not truly a foreign body; second, an 
ingrowth of the chorionic villi may take place 
into the musculature, weakening the walls of 
the uterus to the extent that it is incapable of 
contraction, and therefore the product of con- 
ception is retained. With the latter condition 
we are not for the present concerned. 

It seems to us that the rapidity with which 
a dead foetus is expelled from the uterus de- 
pends greatly upon the mode of its death. 
Clinically, miscarriage must be classified into 
three distinct groups, depending upon the 
time consumed from the onset of symptoms to 
its termination. 

1. The acute variety in which the onset is 
sudden, manifesting itself by hemorrhage, 
promptly followed by strong contractions and 
expulsion. Examination of foetus and pla- 
centa reveals the following: A large blood clot 
occupies practically the entire uterine sur- 
face of the placenta, and the foetus rarely if 
ever shows signs of maceration, but not infre- 
quently there are manifestations of viability. 
In such cases the pregnancy is interrupted 
because of some disturbance at the site of 
placental implantation which is sufficiently 
great to cause its complete separation from 
the uterus. The entire product of conception 
is now a true foreign body and its expulsion 
promptly ensues. 

2. In these cases the clinical course is less 
acute. The patient usually begins to complain 
of discomfort about the lower half of the. 
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abdomen and of backache. Irregular spotting 
and staining follows and continues over a 
period of 2 or 3 weeks. At this stage the con- 
dition may right itself and the pregnancy con- 
tinue, or contractions may set in and hemor- 
rhage follow and the product of conception be 
expelled. Examination of the placenta in 
such cases shows it to be studded with small 
hemorrhage infarcts and many areas of calci- 
fication and necrosis. The foetus is usually 
macerated showing that death had taken 
place some time before. In these cases, the 
disturbances which take place at the placental 
site, are insidious and the product of concep- 
tion becomes a foreign body and is expelled 
only after the greater portion of the placenta 
has been involved. 

3. In this group we have no means of actu- 
ally studying the clinical course. The product 
of conception dies and is retained without 
producing symptoms. Death in such cases, 
we believe, must primarily take place either 
in the foetus or because of some changes in 
the umbilical cord, and the changes which 
occur at the placental site are secondary in 
nature, developing very slowly, so that the 
circulation continues for some time and the 
product of conception does not really become 
a foreign body until complete disorganiza- 
tion at the placental site takes place. Expul- 
sion therefore does not follow the death of the 
foetus, but at some future date. We feel that 
in all cases of so-called missed abortion, 
death primarily takes place in the feetus, 
because of disturbance on the part of the 
mother, such as tuberculosis or syphilis, etc., 
because of some pathological condition of the 
foetus, or because of either mechanical or 
pathological disturbance in the umbilical cord, 
while in all cases in which expulsion follows 
the death of the foetus, the disturbance is 
usually at the placental site. 


DIAGNOSIS 


The most frequent condition mistaken for 
missed abortion is fibromyoma of the uterus, 
especially when the tumor is soft, round, and 
even. However, a close study of the history 
of the patient will reveal the fact that the 
menstrual history is such that pregnancy 
may be eliminated. Not infrequently, patients 
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who suffer from fibromyoma of the uterus 
have amenorrhoea for from 3 to 4 months, 
and the patient presents herself for a diagnosis 
stating that on previous examinations preg- 
nancy had been suspected. It is very diffi- 
cult to differentiate these cases and the treat- 
ment to be pursued in such patients is quite 
different, as will be pointed out later. Of 
great aid in the diagnosis of this condition, 
are some of the subjective symptoms which 
are usually associated with the early period 
of pregnancy. Close questioning will bring 


out the fact that in the early part of preg- 
nancy the patient very often had nausea and 
vomiting. While these may not always be 
present, they are of material help in estab- 
lishing a definite diagnosis. 


TREATMENT 


As in many other obstetrical conditions, it 
is difficult to adopt a definite plan of treat- 
ment. Each case must be studied individually 
and the treatment will depend upon the clin- 
ical symptoms, size of the uterus, and the 
condition of the cervix. In general, the rules 
governing our treatment are the same as in 
cases of inevitable abortion: curettage, when 
the pregnancy is 8 weeks or less; introduc- 
tion of catheter into the uterus with tight 
packing of cervix at any time thereafter. All 
instrumentation must be carefully performed 
in missed abortion, for the product of con- 
ception is always more or less adherent and 
because of that the uterine wall is thin and 
friable and easily perforated. As a rule, 
when cases of missed abortion present them- 
selves for treatment, the size of the uterus is 
such that curettage must be excluded as a 
means of emptying it. The plan of treatment 
greatly depends upon the condition of the cer- 
vix. Patients who have a long, thick, and 
conical cervix are anesthetized, and the cer- 
vix dilated. A small, soft, rubber catheter is 
introduced into the uterus and the cervix 
tightly packed with gauze. When the cervix 
is soft and dilatation is not required, the same 
procedure is followed without anesthesia 
The catheter and packing are allowed to 
remain for 24 to 48 hours and if contractions 
of the uterus have not set in, the same treat- 
ment is repeated. However, it is but seldom 
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that pains do not set in within 24 to 36 hours 
especially when a small dose of pituitrin is 
administered as soon as the patient begins to 
show slight evidence of uterine contraction. 
Cases in which the uterine irritability is 
diminished do not as a rule respond to a 
single catheter and therefore we are obliged 
to use two or even more at the same sitting 
to induce uterine contractions. No harm can 
result from the use of two or three soft rubber 
catheters when properly introduced. In a 
great many instances the failure on the part 
of the uterus to contract is due to improper 
introduction of the catheter. In order to pro- 
duce the desired result, it is absolutely neces- 
sary that the catheter reach the upper part of 
the uterine cavity and that all kinking be 
avoided. There should be little difficulty in 
accomplishing this for in cases at term the 
precaution necessary to avoid rupture of the 
membranes is entirely eliminated. Usually 
the uterine contractions which follow this 
method of treatment, are sufficiently strong 
to expel the product of conception completely. 
In a small number of cases, however, the 
contractions were not strong enough to cause 
expulsion and the placental forceps were 
employed. In these instances, the product 
of conception is partly separated. It lies in 
the lower uterine segment and is removed 
without difficulty with placental forceps. We 
found it advisable in all these cases to pack 
the uterus with 5 per cent iodoform gauze, 
in order to promote contractions and remove 
any remaining débris. 


PROGNOSIS 


It is difficult to state what the outcome in 
our cases would have been, had they been 
allowed to continue with their pregnancies. 
Undoubtedly, in some the uterine contents 
would have been expelled sooner or later, 
but we are sure that in at least three of our 
cases, spontaneous expulsion would never 
have taken place, for the retained product of 
conception was well organized and strongly 
adherent to the uterine wall. 

To permit a patient who is suffering from 
missed abortion to continue the pregnancy, is 
in our judgment very bad practice and we 
are sure that in many cases untoward symp- 
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toms will eventually occur. We must repeat 
that we see no contra-indication for inter- 
ference and that nothing can possibly be 
gained by waiting. Our experience is based 
on the clinical observation of 21 cases, in 
private or hospital practice, and in consulta- 
tion with other physicians. Most of our cases 
ran about the same clinical course and there- 
fore are not of sufficient interest to warrant a 
detailed clinical report. However, a few cases 
ran a course which we believe interesting 
enough to justify a detailed report. 


Case 1. Mrs. O., age 26, married 6 years but 
never pregnant, came to consult me because she had 
not menstruated for two periods. On examination 
the uterus was found enlarged to the size of a 2 
months’ pregnancy. Patient was informed of her 
condition and was instructed to return in 4 weeks 
for further observation. On her return, patient 
stated that her gastric disturbances which had 
been quite distressing, had subsided and that she 
was now feeling quite comfortable. On vaginal 
examination the uterus was found to be about the 
same size as on previous examination. The lack of 
progressive enlargement of the uterus led me to 
suspect that pregnancy was not progressing nor- 
mally. The patient at that time was not made 
aware of her condition but was told to return in 2 
weeks. She was again examined and no progressive 
enlargement of the uterus could be elicited. At this 
time I definitely decided that the pregnancy had 
ceased to grow and instructed the patient to return 
in 4 weeks or sooner if any evidence of miscarriage 
appeared. At the end of 4 weeks, patient again 
appeared, complaining of irregular pains in the 
lower portion of the abdomen associated with 
occasional paroxysmal attacks of gaseous distention. 

On examination the uterus was found to be some- 
what doughy, having lost the resilience commonly 
found in the pregnant uterus. No further enlarge- 
ment had taken place. At this time the patient 
was informed that the foetus had died and was 
advised to have the uterus evacuated. The patient 
and her mother decided that it would be better to 
let nature take its course and refused to permit any 
active interference. She continued to have severe 
pain in abdomen, at times becoming colic-like in 
nature. The character of pain was such as is not 
infrequently associated with secondary abdominal 
pregnancy. At this time I asked Dr. J. Clifton 
Edgar to see the patient with me. After a careful 
examination we decided that it would be advisable 
to explore the uterus before any other procedure was 
undertaken. The family, however, again refused to 
accept our suggestion, for they thought of the 
likelihood of our being mistaken. At this stage the 
family physician was called to see the patient and 
I was later informed that he advised against any 
interference whatsoever. The patient continued to 
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suffer from severe abdominal pain until the supposed 
date of confinement and when labor failed to set in 
the family was convinced that there was something 
radically wrong with the patient and consented to 
her removal to the hospital. On exploration of the 
uterus, a large quantity of organized material was 
removed with great difficulty. Some of the tissue 
was closely adherent and extended into the uterine 
wall. The substance removed showed evidence of 
bony formation. Bleeding was not profuse but 
patient went into shock during the operation. The 
uterus was tightly packed with iodoform gauze. 
The patient made a slow but uneventful recovery 
and was discharged from the hospital at the end of 
3 weeks. 

CasE 2. Mrs. M., age 29, I1I-para, pregnancies 
and labors normal, consulted me because she failed 
to menstruate for 13 months. On careful question- 
ing she informed me that when she first ceased to 
menstruate she considered herself pregnant and in 
fact had all the symptoms which she had experienced 
in the early period of her previous pregnancies. 
On vaginal examination I found the uterus enlarged 
to about the size of a three months’ pregnancy. The 
peculiar consistency and rotundity of the uterus led 
me to suspect a pregnancy which had ceased to grow 
about the end of the third month, and which was 
not expelled. After stating my opinion the patient 
informed me that she had consulted two prominent 
gynecologists who told her that she had a fibroid 
tumor of the uterus. Evidently the patient was 


very skeptical about my diagnosis, for when she 
returned to see me again, she informed me that she 
had seen another gynecologist and was again told 


that she had a fibroid of the uterus. Patient ad- 
mitted to Lebanon Hospital. The fact that this 
condition was of long standing, and that the cervix 
was very hard and rigid, and that the pregnancy at 
this time was most likely organized and adherent to 
the uterine wall, prompted me to remove it by 
abdominal hysterotomy. On entering the uterine 
cavity, we found a calcified foetus of about 3 months 
and closely adherent to the uterine wall the placenta 
which was separated from the wall with a great dea 
of difficulty. The uterine wall at some points was 
very much thinned out. The uterus was packed 
with iodoform gauze and the uterine wound closed. 
Recovery was uneventful; patient was discharged at 
the end of 2 weeks. 

CasE 3. Mrs. S. C., age 26, V-para. All labors 
and previous pregnancies had been normal. All 
children are living, the youngest 15 months old. 
On advice of her physician, patient came for con- 
sultation because of irregular spotting or staining 
during the previous 2 weeks. At no time had she 
missed a menstrual period, but noticed that during 
the last four periods the flow was scanty and of a 
shorter duration, lasting only 3 days instead of the 
usual 6 days. Vaginal examination disclosed an uterus 
enlarged to about three and a half months and a 
diagnosis of uterine fibroid was tentatively made. 
She was admitted to Lebanon Hospital. On open- 
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ing the abdomen the uterus appeared too uniformly 
enlarged and smooth, and not withstanding her 
menstrual history it led me to suspect the possibility 
of an intra-uterine pregnancy with a dead, retained 
foetus and accordingly instead of extirpating the 
uterus, I incised the anterior wall and found a foetus 
about the size of 10 weeks. The placenta was hard 
but somewhat separated at the lower margin. After 
removing the uterine contents, the uterine incision 
was closed. Patient made an uneventful recovery 
and was discharged from the hospital at the end of 
2weeks. At time of operation, the patient requested 
that in the event the uterus was not removed, I 
sterilize her. I accordingly ligated both tubes with 
silk and cut them between the ligatures. Five 
months later the patient became pregnant and 
aborted at the end of 10 weeks. 

Case 4. Iam indebted to Dr. Otto Schwartz, of 
St. Louis, who kindly offered the following case 
history and permitted me to incorporate it in this 
paper. Mrs. E. C., age 18, admitted to Barnes 
Hospital, St. Louis, October 24, 1917. First visit 
was made to prenatal clinic August 29, 1917. 
The patient had been married one year. No pre- 
vious pregnancy. Date of last menstrual period 
was January 21,1917. History of pregnancy up to 
the first visit to prenatal clinic was uneventful, 
except for rather marked nausea during the first 
12 weeks. Note from prenatal clinic October 4, 
1917: fundus has not increased in height since 
August 29, 1917. Thirteen centimeters from sym- 
physis. 

October 23, 1917: the uterus was diminishing in 
size, was soft and fluctuating; fundus 12 centimeters 
above the symphysis. Foetal movements first felt, 
June, 1917, and had not been noticed since the early 
part of August, 1917. Expected date of confine- 
ment from menstrual history was October 28, 1917. 
She was advised to enter hospital because she was 
having slight contractions. 

October 25, 1917: Examination by Dr. Schwartz 
shows the abdomen slightly enlarged just below the 
umbilicus, where there is a moderate rounded 
swelling. The mass is distinctly palpable in the 
midline, extending upward from the symphysis to 
about 3 centimeters below the umbilicus. The mass 
is apparently of the size of a large grape fruit, boggy 
in consistency, freely movable, and rising from the 
pelvic structures. Vaginal examination shows the 
body of the uterus to the right and forward, the size 
of 18 weeks’ pregnancy and boggy in consistency. 
No tenderness, masses or indurations were found. 

A tentative diagnosis was made of missed abor- 
tion with subsequent formation of hematoma mole 
of mummified foetus, and the patient was advised to 
have the uterus emptied. On October 26, 1917, 
the findings corresponded to a 5 months’ pregnancy. 
As the case has been watched for some time and as the 
uterus is not enlarging but is getting even smaller, 
Dr. Schwartz suggested that the cervix be packed and 
the results observed. The patient was due October 
28, 1917. On October 27, 1917, a 4 months’ foetus 
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was expelled at 8 a.m. One ounce of castor oil had 
been given the night before. The foetus was dead 
and considerably macerated about the legs. The 
placenta was hard but intact. The cord was at the 
edge of the placenta, which probably caused it to 
be clamped off, and resulted in the death of the 
foetus. The puerperium was uneventful and the 
patient was discharged November 6, 1917, at which 
time the uterus was well involuted, the cervix was 
closed and firm, and no adnexal mass or tenderness 
was present. The general condition of the patient 
was very satisfactory. No record of Wassermann 
reaction is given. 

CasE 5. Mrs. R., V-para; previous history, 
negative; came to engage me for confinement, sup- 
posedly in the seventh month of pregnancy. On 
examination I found the uterus corresponding in size 
to a 4 months’ pregnancy, and told her that there 
was some discrepancy in the history; that she either 
became pregnant much later, after ceasing to men- 
struate, or that the foetus had died 8 to 10 weeks 
before. She insisted that she had been feeling 
foetal movements for the past 7 or 8 weeks. I 
asked her to return 4 weeks later. On re-examina- 
tion I found the uterus about the same size and 
advised her to have it emptied. I referred her to 
Dr. J. Heller for treatment, who, in view of the fact 
that the patient was so near the supposed date of 
confinement, decided not to interfere. She con- 
tinued with her pregnancy for about 3 weeks longer 
and spontaneously expelled a macerated foetus, 
about 4 months’ in size. 


This case illustrates the point that when a 
diagnosis of missed abortion is made near 
term, the patient may be allowed to continue 
until the expected time, for there is always 
the likelihood that contractions will set in 
and expulsion ensue. However, all such cases 
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must be carefully watched for symptoms of 
toxemia due to absorption. In all the other 
cases of this series, active interference was 
instituted as soon as a positive diagnosis was 
established. All patients made uneventful 
recoveries. Our method of procedure in Case 
2, we feel was fully justified in view of the 
local findings, and the great disagreement in 
the diagnosis. Case 3, shows how careful we 
must be before we undertake a complete 
hysterectomy, if on opening the abdomen, 
the appearance of the uterus is such as to 
arouse the suspicion of pregnancy. Under 
these circumstances, hysterotomy should 
always be performed, and if the findings are 
negative, followed by hysterectomy. Such 
precautions we feel would spare many a 
woman the ordeal which is usually associated 
with hysterectomy. 

Finally we wish to state that a definite diag- 
nosis of missed abortion may not infrequently 
be difficult tomake. However,we feel that close 
observation of the patient during the early 
period of pregnancy, will in the majority of 
cases bring out that there exists a disproportion 
between the size of the uterus and the history 
of cessation of menstruation. This with the 
many other signs and symptoms that usually 
accompany this condition must sooner or 
later help definitely to establish the diagnosis, 
and once a diagnosis of missed abortion 
has been made, the uterus should be promptly 
emptied. 














DEPARTMENT OF TECHNIQUE 


X-RAY IN THE DIAGNOSIS OF PROSTATISM ' 


By H. McC. JOHNSON, M.D., F.A.C.S., SAN ANTONIO, TEXAS 


NDER the term prostatism are included 
those conditions of urinary difficulties 

of men caused by obstruction at the blad- 

der neck whether due to glandular enlargement 
of the prostate, to fibrous changes in it, or to 
coarctation of the internal orifice of the bladder. 
The diagnosis of prostatism is usually based 
upon: (1) the symptoms, that is, the lack of 
force to the urinary stream, and frequency, 
especially in the early hours of the morning; (2) 
the presence or absence of enlargement, and the 
consistency as palpated per rectum; (3) the ure- 
thral length and amount of residual urine; and 
(4), as a method of precision, the use of the 
cystoscope, by means of which we discover 
whether there is a median or lateral enlargement, 
fibrous ring or tab; we note the presence of 
calculi, trabeculae, saccules, the opening of 


Fig. 1. Air in bladder. Bilateral hypertrophy. 


diverticula, if present, and observe the ureteral 
orifices. There are, however, conditions that 
will escape these methods of examination. The 
cystoscope will not tell us the size and shape of 
a diverticulum or the presence of prostatic 
calculi. It may overlook a small opening to a 
diverticulum or an encysted stone. We may note 
the condition of the ureteral orifices with the 
cystoscope but ureters dilated above the orifices 
are not withinits scope. It requiresa more accurate 
method to eliminate these sources of error. There 
are, also, cases where it is inadvisable to use the 
cystoscope or where cystoscopy for one reason 
or another is not satisfactory. 

Again, it is surprising how often we will run up 
on unsuspected conditions if we will look for 
them, even in those cases that seem perfectly 
obvious. 





Fig. 2. 
ticula. 


Ten per cent sodium iodide in bladder. Diver- 


Read before the Texas Surgical Society, May 5, 1920. 
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Fig. 3. Prostatic calculi. 


At times the differential diagnosis is not at all 
easy. It may require our best effort to separate 
the various kinds of enlargement, the sclerotic 
conditions, and retentions due to degenerations of 
the nerve supply, such as, tabes. More confusing 
is the fact that enlargement and sclerosis may be 
associated with a tabetic bladder. 

While the X-ray of the bladder, with and 
without air, oxygen, or an opaque solution dis- 
tention, has been used for some time, it seems 
little attention has been paid to a systematized 
technique whereby full advantage of the roent- 
genograph is taken as a routine. 

George E. Pfahler in the American Journal of 
Roentgenology, August, 1919, describes radiog- 
raphy of the air-filled bladder and says: “’lhe 
examination of the bladder for tumors by the 
expert cystoscopist has been so successful that 
this modified roentgen method has probably 
not been developed to the fullest advantage 
but there are many cases in which an examina- 
tion by the cystoscopist is not practical for one 
of the following reasons: (1) because of the 
severe pain which generally accompanies these 
examinations; (2) because of the inability to 
pass the cystoscope; (3) because of severe hem- 
orrhage; (4) because of the decided objection on 
the part of the patient; (5) because an expert 
cystoscopist is not always on hand.” 

In the July, 1916, issue of the American 
Journal of Roentgenology, Amedee Grainger de- 
scribes radiography of the oxygen-distended 
bladder and speaks of its advantages. Because 





Fig. 4. Air in bladder (2 years after suprapubic pros- 
tatectomy) showing a smooth internal ring. 


of the fact that room air is easily obtained, is 
well borne, has been proved harmless, and gives 
quite good roentgenograms, we have selected 
it in preference to other gases. That air in the 
bladder is harmless is the daily observation of 
urologists. Kelly and Lewis have constantly 
used it in their methods of cystoscopy, and 
recently Dandy by spinal puncture has injected 
room air into the ventricles of the brain without 
deleterious effect. : 

In conjunction with Dr. Manning Venable and 
through the courteous co-operation of Dr. 
Hamilton, the following technique is employed: 
Three X-ray exposures are made. Plate 1 is 
made with bladder empty. Plate 2 is made with 
bladder filled with room air. Plate 3 is made 
with the bladder filled with 10 per cent sodium 
iodide or bromide solution. The object of plate 1, 
with bladder empty, is to locate calculi in the 
prostate, to locate free or encysted calculi in 
the bladder, and to outline in the bowel any gas 
that may be present and confuse the reading of 
plate 2. The object of plate 2, with the bladder 
distended with air, is to outline the enlarged 
prostate and other tumefactions. The object 
of plate 3, with the bladder filled with opaque 
solution is to outline diverticula, show the size 
and shape of the bladder, the presence of saccules 
or dilated patulous ureters. 


ad 
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Neither the X-ray nor the cystoscope is 
infallible, but they are very valuable as com- 
plements to each other, and when used as such 
and in conjunction with each other there is very 
small chance of error. We now employ roent- 
genography wherever possible in every case of 
prostatism, whether the cystoscope is used or not. 


While the above methods have been used 
singly, we have found no descriptions of their 
use in the same manner as we use them. We have 
no doubt but that some of the unsatisfactory re- 
sults following prostatectomy will be eliminated 
by the regular use of the roentgenograph as 
outlined above. 





SUPERNUMERARY THUMBS 


By J. CHRISTOPHER O’DAY, M.D., F.A.C.S., Honotutu, Hawar 


HE accompanying photograph of super- 

numerary thumbs is quite unusual inas- 

much as the right hand had two distinct 
thumbs while the left had practically two thumbs 
quite completely webbed. 

The extensors and flexors of the right proximal 
thumb enabled the usual motions of that digit 
while the distal thumb was inert because of the 
absence of either flexor or extensor attach- 
ments. 

The diagram illustrates our method of trans- 
planting, ew bloc, each set. It was necessary to 
lengthen the tendons proximal to the wrist-joint 
in order properly to reach the distal thumb. 

After such transplantation the proximal thumb 
was removed. 

The thumbs of the left hand were dealt with 
by totally disregarding the webbed condition and 
merely removing the outside digit. 





Right hand has two distinct thumbs; left, two thumbs 
completely webbed. 


Complete function was restored to the inert 
distal right thumb. 














Author’s technique in correcting right hand. 
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CLEFT PALATE EXTRAORDINARY 





By TRUMAN W. BROPHY, M.D., D.D.S., F.A.C.S., Ca1caco 


T IS common for a cleft to extend through the 
palatal plates of the maxillary bones as well 
as the horizontal plates of the palate bones 

and then extend forward, separating the pre- 
maxillary bones from the maxillary, including 
the alveolar ridge, thus forming a complete 
separation from the nostril back to the extreme 
distal end of the palate. Or, it may separate the 
premaxillary from the maxillary bones complete- 
ly, and then extend backward in the median line 
to the end of the palate. I have never before, 
however, found a case showing a cleft of the 
palate in the median line, with the premaxillary 
bones separated at the central suture and the 
palate cleft throughout the entire length, nor 
does a careful review of surgical literature furnish 
a single example of a deformity of this character. 
So far as I know, the case recorded here for the 
first time is the only one of its kind. 


This patient came into my practice in June, 19109, at 
the age of 14 months. She presented a deformity of far 
more than usual interest. On examining Figures 1 to 5 
it will be observed that the palate was separated in the 
median line beginning with the premaxillary bones and 
extending backward the entire length of the hard and soft 
palates. The lip also was divided in the median line. 

A central incisor tooth occupied each premaxillary bone. 
The extreme breadth of the cleft (Figs. 1 and 3) and the 
age of the child presented a problem which was by no means 
easy to solve. The lower teeth did not occlude with the 
upper teeth, but came in contact with the soft parts cover- 
ing the palatal surfaces. Ossification had so far advanced 
that the bending of the bones and moving them together 
was impossible. Immediate closure of this broad cleft 
could be effected only by fracture of the bones. Ina child 
of this age, fracture would be a very hazardous procedure. 

After careful consideration I resolved to move the bones 
together by passing wire sutures through them, keeping 
the sutures above the hard palate. A double suture was 
carried through the bones in three different places. Heavy 
lead plates, No. 13 American gauge, were perforated in 
three places and double wires were carried through these 
holes and twisted upon the plates, a little force being 
applied so that the wires might be well tightened. Two 
anterior and two posterior wires were carried around 
anteriorly to the premaxillary bones and tightened. No 
further progress was made at this time. 

Ten days later the patient was anesthetized, the slack 
drawn out,and the wires tightened. From time to time, 
at intervals of about 10 days, this tightening process was 
repeated until at the end of the third month, without 
having particularly disturbed the patient, I found, to my 
delight, that the anterior parts of the cleft (the separated 
premaxillary bones) were in contact and the edges posteri- 
orly were nearly so. After the parts were approximated, 
all the wires were removed and new ones placed in the 
anterior part through the openings occupied by the former 
wires. The surfaces in contact were freshened, the com- 


pact bone removed, and the cancellated bone exposed. 
The soft parts were sutured together and the new wires 
were so tightened that the freshened bones were brought 
into immediate contact. With the soft parts closed by 
horsehair sutures, the patient was dismissed and after a 
lapse of 6 weeks, the lip was closed. One month after the 
closure of the lip, the hard palate along the edges of the 
cleft was denuded of the mucoperiosteum which was 
united, thus completing the operation. 

This case sets aside most emphatically the 
theory that has been advanced, to the effect that 
wiring of the bones and bringing them into con- 
tact in cleft palate patients cannot be done sub- 
sequent to the sixth month. In my early experi- 
ence I believed that the maxillary bones should 
not be moved together after the sixth month, 
because at that time they were well ossified and 
the teeth were erupting. Since my experience 
with this child, I have moved together the bones 
in a patient of 4 years. I am satisfied that any 
young person who has a broad cleft of the palate 
may have the deformity overcome by wiring 
the bones together in the manner I have described 
and the palate subsequently closed with good 
results. Theories in regard to surgical procedures 
are of little consequence when set aside by facts in 
cases like this. The child isa healthy, vigorous girl. 

The moving of the bones together by the slow 
process is not unlike the work of the orthodontist 





Fig. 1. 
upper jaw. 


Photograph showing complete separation of the 
The columna of the nose is attached to the 
left side, while the bones are separated exactly in the 
center. 
Fig. 2. 
after the sutures and lead plates were adjusted. It will be 
seen that the segments of the bones of the palate are in 


Photograph at the age of 17 months, 3 months 


contact. (The wires and lead plates are visible in the 
photograph.) At this time all wires and plates were 
removed. 
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Fig. 3. 
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Photograph of casts showing comparative breadth of upper, a, and lower, b, jaws, the position of the teeth, 


and an accurate presentation of the separated bones. c. The bones in the anterior part of the hard palate are in contact, 


but the soft palate is not yet closed. d. 





Fig. 4. a (at left), Cast of the upper and lower teeth. 
It shows that all the upper teeth telescope over the lower 
teeth; that the lower jaw, acting like a wedge, drives the 
segments of the upper jaw farther and farther apart. 
The lower teeth buried themselves in the soft parts of the 
hard palate, causing the patient great distress. b. Cast 
of the upper and lower jaws after the separated upper jaw 
had been narrowed to its normal width. 


who, by his ingenious devices, moves a tooth or 
teeth to almost any location he desires, but he 
must move them slowly so as not to interfere 
with the circulation. In the vast field of oral 
surgery, as in other branches of surgery, new 
questions are constantly coming up, requiring 
most careful consideration before operation is 
made. And then, oftentimes, no precedents are 
to be found which will guide the surgeon in his 
work. 

My experience in the war hospitals of France 
convinced me that in gunshot wounds of the 
mouth and jaws, the first impulse of the surgeon 
is to manipulate the bones by reconstruction so 
that they will occupy their proper places and, 


Cast of the palate united throughout its entire length. 





Photograph showing child before and after 
operations were completed. The broad, flattened nostril 
on right side is corrected and vermilion border is perfect. 


Fig. 5. 


following this, plastic surgery may be more 
satisfactorily performed. 

This case demonstrates most decidedly that 
any complete separation of the bones of the 
palate calls first for bone surgery. Plastics of the 
lip and soft palate should be performed in the 
order named. To have attempted to close this 
child’s lip first, before the bones were approximat- 
ed, would have been a great mistake. Had it 
been operated upon in early infancy, no doubt 
the traction of the obicularis oris muscle would 
to some extent have drawn the alveolar processes 
toward each other, but whoever so operated and 
concealed the more complicated deformity in the 
mouth would have left patient deformed for life. 
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INTERMITTENT OBSTRUCTION DUE TO GASTROPTOSIS! 







By CHARLES DAVISON, A.M., M.D., F.A.C.S., Carcaco 


Professor of Surgery, University of Illinois 


HEN gastroptosis occurs to such an 

extent as to angulate the first portion 

of the duodenum, temporary obstruc- 
tion may occur. The second portion of the duode- 
num is the most fixed part of the intestinal canal 
and furnishes a point over which angulation of 
the first portion of the duodenum may occur when 
certain conditions of prolapse, weight, and posi- 
tion of the stomach are sufficient. 

The clinical history includes the usualsymptoms 
of viceroptosis, but usually greater debility and 
emaciation are present. Attacks of temporary 
obstruction, apparently of the upper intestine, 
occur at varying intervals of from a few hours to 
several days. At times the recumbent position 
seems to be a factor in starting the paroxysm. 
During the attack there is pain in the epigastrium 
which is paroxysmal. There is emesis of the 
stomach contents and regurgitation of bile. The 
vomitus sometimes contains blood. After free 
emesis, the attack usually subsides. Constipation 
is generally present. 
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Fig. 1. Case 1. Roentgenogram taken 10 minutes after 
barium meal, showing the distended stomach in the pelvis. 


1Read before the Chicago Surgical Society, April, 1920. 


The Ewald test meal usually shows high acidity, 
a large amount of free hydrochloric acid, some- 
times blood and bile, no lactic acid, no Boas- 
Oppler bacilli, no sarcine. There is usually slight 
leucocy tosis. 

The logical treatment of any obstruction is to 
remove the cause if possible; failing to do this, a 
visceral anastomosis is made to pass the ob- 
struction. Supporting the stomach so that the 
duodenum cannot kink on itself, by palliative 
mechanical means, or by some method of reefing 
up the supports of the stomach would seem 
to be ideal, but is not sufficient. Posterior 
gastro-enterostomy seems to be necessary when 


the gastroptosis produces intermittent ob- 
struction. 
Case 1. M.G., American, housewife, age 42, entered 


University Hospital March 12, 1917, for operation for 
removal of gall-stones. Until one year previously the 
general health of the patient was good. At that time she 
began to have pain and discomfort in epigastric and right 
hypochondriac regions, especially after eating. Occasional 
attacks of paroxysmal, abdominal pain followed by vomit- 





Case 1. Roentgenogram taken 16 hours after 
barium meal, showing the same position and distention of 
stomach, without passage of barium into small intestine. 


Fig. 2. 


(For discussion see p. 186.) 














DAVISON: 


Fig. 3. Case 2. Roentgenogram taken 10 minutes after 
barium meal, showing the entire distended stomach below 
the pelvic brim, without passage of barium into the small 
intestine. 


ing occurred with increasing frequency and severity. These 
attacks would always begin while the patient was in the 
recumbent position and would last for several hours. The 
vomitus contained bile and the food contents of the stomach. 
Constipation was usual. Emaciation and prostration were 
marked. Her weight was 85 pounds, having lost 40 pounds 
during the year. 

Ewald’s test meal showed total acidity 90, free 
hydrochloric acid 55, no lactic acid, no bacteria, no blood, 
abundance of bile, leucocytosis 9,000. 

A reentgenogram, taken 10 minutes after a barium meal, 
shows an enlarged stomach prolapsed into the pelvis; good 
peristalsis of the stomach, but with little or no filling of the 
duodenum (Fig. 1). 

A reentgenogram taken 16 hours later shows the stomach 
still distended with barium; some peristalsis of the stomach 
still present, but the duodenum still empty (Fig. 2). 
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An unusually severe attack of paroxysmal pain and 
—s occurred during the night following the barium 
meal. - 

Posterior gastro-enterostomy was performed on the 
following day. The intra-abdominal examination showed 
the stomach to be large, muscular, and still containing 
barium. There was definite angulation of the duodenum, 
but no organic obstruction at the outlet of the stomach. 
The gall-bladder was empty. 

Convalesence was rapid. She was relieved from the 
paroxysmal pain and vomiting. 

At this time (3 years later) she is in good health, free 
from symptoms and following her usual occupation. She 
now weighs 195 pounds, having gained 110 pounds in 3 
years. 

A roentgenogram, 3 years after operation, taken 10 
minutes after ingestion of the barium meal, shows the 
stomach well out of the pelvis and emptying rapidly 
through the gastro-enterostomy, but not through the 
duodenum. 

CasE 2. J.W., American, sales manager, age 44, entered 
University Hospital, April 9, 1915, with the previous 
diagnosis of carcinoma of the stomach. His health had 
been poor for the past 6 years. His present illness began 
about 18 months previously with constant discomfort in 
the epigastrium, especially following meals,frequent attacks 
of paroxysmal pain, and vomiting. The vomitus contained 
food previously ingested, bile, and occasionally considerable 
blood. The paroxysms of pain would be temporarily 
relieved by vomiting. Constipation was usually present 
Disability and prostration were extreme. His weight was 
reduced to 92 pounds. 

Ewald’s test meal showed total acidity 92, hydro- 
chloric acid 64, no lactic acid, no Boas-Oppler bacilli, no 
sarcine, no blood. Leucocytosis 10,5000. Tuberculin 
test negative. 

A roentgenogram taken after a barium meal shows a large 
stomach prolapsed into the pelvis, without any filling of the 
duodenum (Fig. 3). 

Posterior gastro-enterostomy was performed to relieve 
the obstruction. The intra-abdominal examination showed 
a large muscular stomach free from malignant or cicatricial 
obstruction to the pylorus or duodenum. The duodenum 
was sharply bent upon itself by the dragging downward of 
the stomach. With convalescence the symptoms were re- 
lieved and his health regained. 

At this time (5 years later) he is in good health, free from 
symptoms and able to follow his occupation continuously. 
He now weighs 156 pounds, a gain of 64 pounds. 

A roentgenogram, 5 years after operation, taken 10 
minutes after ingestion of the barium meal, shows the 
stomach emptying rapidly through the gastro-enterostomy 
and the duodenum. 











TRANSACTIONS OF SOCIETIES 


CHICAGO SURGICAL SOCIETY 


REGULAR MEETING, APRIL 2, 1920, DR. CHARLES E. KAHLKE, PRESIDING 


RENAL TUBERCULOSIS IN ADVANCED STAGE 


Dr. DaniEt N. E1sENDRATH: This kidney which 
is the size of the adult head was removed 2 days 
ago from a patient suffering from bilateral renal 
tuberculosis. The bladder showed typical tubercu- 
lous changes around the left ureteral orifice, but 
it was impossible to catheterize the right ureter. 
However, a large, somewhat lobulated tumor could 
be felt in the right kidney region. In order, there- 
fore, to avoid direct operative exposure of this en- 
larged right kidney, we attempted to learn whether 
the enlargement was due to an advanced tubercu- 
losisornot. Roentgenographic plates failed to show 
any difference in density in the shadows of the two 
kidneys. 

At operation we found a typical advanced tuber- 
culous pyonephrosis, as you can see from this speci- 
men. In this case, therefore, roentgenography was 
of no value. Braasch, Colston, and Waters have 
recently directed attention to the advantages of 
roentgenography in just such cases where catheteri- 
zation is impossible. The failure to obtain the 
typical shadow seen in many cases of so-called 
“putty” kidney or advanced caseous degeneration 
as seen in tuberculosis is due to the fact that the 
liquid contents of the cavities is of so thin a con- 
sistency as to fail to give an X-ray shadow other than 
that of a normal kidney. 

Dr. M. L. Harris read a paper entitled “Local 
Anesthesia in Breast Amputations.”’ 


INTERMITTENT OBSTRUCTION DUE TO 
GASTROPTOSIS 


Dr. CuHarteEs Davison read a paper entitled 
“Intermittent Obstruction Due to Gastroptosis” 
(see p. 184). 

DISCUSSION 

Dr. A. J. OcHSNER: The type of prolapsed 
stomach that Dr. Davison has shown us is the only 
one in which gastro-enterostomy will function, and 
it functions admirably. There is a large number of 
cases of moderate prolapse of the stomach in which 
the pylorus is carried to much lower level. Among 
them we have encountered a considerable number 
of failures, so that I believe the selection which 
Dr. Davison has made is a very wise one, and the 
test of it lies in the action of his barium meal. 
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Dr. CotemMAN G. Burorp: I think that Dr. 
Davison has made a judicious selection of the type 
of non-malignant cases upon which to do gastro- 
enterostomy. There is one word of caution I must 
give, to those who are doing teaching. Be very 
careful to insist upon the limitations in the use of 
gastro-enterostomy in non-malignancy of the py- 
lorus. If you do not do this, the beginner or the 
poorly trained man is tooliable to attempt to shorten 
the invalidism of his patient by gastro-enterostomy, 
and he is too often encouraged to do this by the 
X-ray findings of a pronounced prolapse of the 
stomach with delayed emptying. I have seen too 
much of this. I have not taken part in more than 
nine gastro-enterostomies for non-malignant disease 
of the pylorus, aside from those done for congenital 
pyloric stenosis. I do not believe that surgeons have 
taken sufficient advantage of the teaching of the 
internists in connection with this matter of gastrop- 
tosis and its sequences. The medical men have 
obtained splendid results in many instances, through 
putting their patients to bed and giving them long 
periods of rest and forced feeding. Lately I am 
doing more for the class of cases referred to here 
than I did in former times. I am surprised, at times, 
at the great amount of comfort and general improve- 
ment that is afforded them by rest in bed, forced 
feeding, and symptomatic treatment. 

Dr. JAcoB FRANK: I have noticed in the pictures 
that the anastomosis is made at the extreme end 
away from the pylorus. I believe it is the teaching 
of all surgeons who have been doing stomach work 
to make the anastomosis as near to the pylorus as 
possible. I would like to ask Dr. Davison whether 
he ignored that purposely, or whether he did it 
because he could not help himself at the time of the 
operation. 

Dr. Kart Meyer: About 5 weeks ago I operated 
upon a patient at the Cook County Hospital who had 
had thirteen operations on her gastro-intestinal tract 
for Glenard’s disease. She had been operated upon 
at the County and at other hospitals. I operated 
on her on account of an acute obstruction. The first 
operation she had was a gastro-enterostomy for 
the cure of gastricdilatation but without relief. The 
stomach was low down in the pelvis. At a second 
operation the ascending colon was attached to the 
parietal peritoneum, and as the transverse colon 
was shortened an acute obstruction followed. At 
another time a cecosigmoidoscopy for stasis was 



































done. On account of the marked dilatation present 
between the cecum and sigmoid it was necessary 
for me to release the ascending colon and remove the 
ascending, transverse, and descending colon, a dif- 
ficult procedure on account of the acute obstruction 
present. 

Unless we have definite obstruction, gastro-enter- 
ostomy is a surgical procedure that should be done 
with caution. In those cases in which there is oc- 
clusion at the pylorus a gastro-enterostomy will 
effect a cure, but in doing it for gastroptosis, or 
doing a short-circuiting operation in Glenard’s 
disease a great deal of caution should be used, as 
Dr. Buford and Dr. Ochsner have pointed out. 

Dr. Wirttram M. HarsHa: The experience I 
have had with gastro-enterostomy bears out what 
has been said here; that in the majority of cases of 
gastroptosis associated with general enteroptosis, 
it is not good surgery. 

Dr. M. L. Harris: Outside of ulcers, I think the 
only indication for gastro-enterostomy is a mechani- 
cal obstruction at the outlet of the stomach. If 
we have no mechanical obstruction, gastro-enter- 
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ostomy will do no good. If we have mechanical 
obstruction, gastro-enterostomy should be performed. 

Dr. Davison (closing): Gastro-enterostomy is 
not indicated in uncomplicated viceroptosis. I 
think that this position is entirely sustained by the 
experience of surgeons of repute. 

I believe that gastro-enterostomy is indicated in 
viceroptosis when there is obstruction. Gastro- 
enterostomy is an operation primarily for the relief 
of obstruction and should be performed in the pres- 
ence of general viceroptosis when there is chronic 
intermittent obstruction at or near the exit of the 
stomach, due to kinking or twisting of the flexible 
part of the duodenum, produced by the changing 
position of the prolapsed stomach. 

The opening in the stomach should be made at its 
most dependent part when distended, which may 
give the roetgenographic appearance of a high 
operation when the obstruction has been ‘relieved 
and the stomach has retracted nearly to its normal 
size. 

Dr. Allen B. Kanavel read a paper entitled ‘‘Some 
Experience in Plastic Surgery.” 





CORRESPONDENCE 


THE TREATMENT WITH RADIUM OF CANCER OF THE BLADDER 


A CORRECTION 


To the Editor: Please permit me to correct an error 
in the brief article on ‘‘ The Treatment with Radium 
of Cancer of the Bladder,” by Dr. Lewis and myself, 
which appeared in the September, 1920, issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS. 

The erroneous statement is made that “‘a gram of 
radium at one-fourth inch from the vaginal wall for 
one-half hour” is a proper treatment. This should 
be corrected to ‘one-half gram.”” And farther down 


the memorandum is made that “‘5 centimeters or 
more of emanation is embedded, etc.”’ This should, 
of course, have read “5 millicuries’’ of emanation. 
Until these terms are better known, I think it 
would be well in each instance to spell out “milli- 
curie,’’ as in putting matter in type the abbreviation 


“‘me.”’ might so easily be interpreted as a slip for 
"on: Howarp A. KELLy. 
Baltimore. 













SURGERY, GYNECOLOGY AND OBSTETRICS 


JOHN G. BOWMAN 


T the beginning of the new year, Mr. John G. Bowman, Director of the 

A College during the past six years, goes to the University of Pittsburgh as 

its Chancellor. He goes with the singular good will of the Regents and of 

the Fellows of the College; and he goes with such opportunities of usefulness 

in Pittsburgh that he had no option as to whether or not he should accept the 
new work. 

At a meeting of the Regents of the College, held December 14, 1920, Mr. 
Bowman was made, on motion of Dr. Ochsner, an honorary regent of the College. 
Why such action was taken every Fellow will appreciate. As Dr. C. H. Mayo 
put it at the time: ‘We shall not allow Mr. Bowman really to go away.” 

At this meeting of the Regents Mr. Bowman presented a letter in which he 
stated the fundamental principles which have evolved about the policy of the 
College since its beginning. It is a statement of the principles which illuminate 
the repetitive drudgery of surgery into a privilege of service. There is no false 
note in it; there is religion in all of it. He keeps his feet on the ground while he 
looks at the rainbow. 

The letter of Mr. Bowman is given in full below. It is worth a thoughtful 
reading. It is a statement of the policy of the College in the past and it is a 
statement of the policy of the College looking toward the future. “The great 
thing,” the letter says, “both socially and scientifically, is not to avoid mistakes, 
but to throw all mistakes and successes as they occur under such review that 
they can be utilized for increased intelligence in the future.” That statement 
is the basis of the hospital standardization program of the College. The truth 
in it is the reason for the success of the program. It does not limit the “initiative, 
freedom, or foresight” of the doctor in his work. Its soundness seems beyond 
debate. 

“Progress,’’ Mr. Bowman says, is “forever a process of change.” But he 
points out that this change must be guided by intelligence and courage if the 
progress is to be worth while. In so far now as the College is an agency for con- 
structive progress, the statement throws responsibility upon the individual 
Fellow. The concern of each Fellow is to effect this change or that which shall 
remold the practice of surgery nearer to the heart’s desire. The College has 
certainly won national respect for its constructive work and its policy, as here 
stated, differentiates it from other medical societies. The letter follows: 

To the Regents of the American College of Surgeons. 

Gentlemen: As most of you knew in advance of the decision, I am to go to 
the University of Pittsburgh about the first of the new year. No letter of resigna- 
tion from me seems now to be needed. But I do desire to set down in barest 
black and white my grateful appreciation of your kindness and good will through 
our six years’ work together. 

Since the beginning of work with the College, I have never doubted its worth. 
Rather, as was possible only through experience, my confidence in it has increased. 
I believe that you also find these conclusions in yourselves. But, looking for- 
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ward, let me discuss here briefly some of the ideas which we have evolved to- 
gether in the policy of the College. 

The usefulness of the College depends upon its power to project a better 
future in the science and practice of medicine and to assist in the realization 
of that future. Such a program of action concerns itself necessarily with prin- 
ciples, not dogmas; with principles to be tried, corrected, expanded, or rejected as, 
under the test of experience, they prove or fail to prove their value. It neces- 
sitates an alert open-mindedness to re-adjust ideas and habits which have har- 
dened through long years into custom. Progress in the practice of medicine 
means forever a process of change based upon our intelligence and courage to 
utilize experience. 

No group of men in the world, it seems to me, have in the last decade so 
clearly demonstrated their desires and capabilities to utilize their experience 
for the advancement of their work as have the Fellows of the College. One of 
the most vital problems, however, with which these men struggle today seems 
to me especially to demand our clearest thinking. That problem is to cause 
the purpose or the idealism of medicine to interpenetrate with the scientific 
or technical side of medicine. 

To the Fellows of the College life is practical. The force of circumstance 
compels them onward. The future which they cast for themselves is an immediate 
one. They are impatient for results. In this swift current of action the Fellows 
sometimes look upon the technical details of surgery as upon details of business; 
and in performing operations they may confuse self-confidence, vitality, and 
technical capacity on the one hand, with their intentions, purposes, or ultimate 
motive of service on the other. Some may even plod through diagnoses and 
operations with tedium and dislike, failing to put faith or the force of conscience 
into each step which would sweep them on through a life, not colorless, but filled 
with inspiration. When this confusion occurs, the result is both disappointment 
and irritation; and then come protests and discontent with the practice of surgery. 

On many an occasion I have interpreted such expressions of protest as mean- 
ness. In this I was wrong. The cause of the irritation is not meanness; the real 
cause in nearly every instance is undiscovered by the men who express their 
irritation. It lies in the failure of the individuals to adjust and to control present 
customs, traditions, institutions, and their own temperaments in relation to the 
requirements of modern surgery. The intellectual process of surgery and the 
repetitive details are cold and uninteresting to them because divorced from 
aspiration. The true interpretation of the situation is, in my judgment, that the 
protests are inwardly kind and really intended to be helpful. They are cries in 
the dark. The fact that such protests exist is evidence of wholesome unrest and 
is a valid indication of desire for light which means progress. 

If we admit that good in this world endures only through communication, 
and that the purpose of the surgeon is to create happiness, relief of pain, and 
the prolongation of life, then we cannot escape the conclusion that the work of 
the surgeon is involved in that region at least on the borderland of religion. His 
life is inseparable from high emotional content. The difficulty now rests in the 
fact that this inherent emotion, or let me say, idealism, in the practice of surgery 
today fails in many instances to interpenetrate with the science of surgery. The 
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faith of the surgeon does not fuse with his technical work; the repetition of opera- 
tions becomes unilluminated drudgery; or, as we say, the surgeon fails to make 
“religion” of his work. This fact, in my opinion, is both the chief cause of dis- 
content in the medical profession and the outstanding obstacle to progress. As 
fusion of high purpose and of scientific proficiency is accomplished, then will 
follow the triumph of surgery and, in fact, of all medicine. Details of work day 
by day will then be as a privilege of service filled with inspiration; and to earn a 
living in medicine will also be to live a life through which happiness spontaneously 
breaks out. 

But how is the administration of the College to hasten such an end? Certainly 
not by sentimental propaganda nor by insistence that men by effort of will knit 
higher motives into their work. The process must be one largely of absorption 
through example; and this policy is exactly the one upon which the College is 
now engaged. 

First, the clinical meetings being held in the various states and provinces are 
designed, in part, to convey scientific information to those present. This is 
important, but it is only a minor purpose. The larger purpose is to set into 
motion swifter vibrations among those present as to the basic meaning of surgery. 
Perfection of technique, simplicity to the last degree, and gentleness in an opera- 
tion may be taught by example; and so may the force of conscience and faith 
be shown by work when they are really present in the work. In this way con- 
science and faith may be transmitted to men and inspire them to their highest 
effort. When inspiration and not dislike radiates from each motion of the hand 
of an operator, the lesson will penetrate to the heart. The effect of such contact 
at these clinics may be unmeasurable, but it is certain and lasting. 

Second, stimulus to the conscience of the profession comes through the hos- 
pital program of the College. The great thing underlying all of this work, both 
socially and scientifically, is not to avoid mistakes, but to throw all mistakes 
and successes as they occur under such review that they can be utilized for 
increased intelligence in the future. This means the regular and orderly use of 
experience. How great a factor conscience must be also in such review is obvious. 
The plan is one for collective efficiency and is in no way a block to individual 
initiative, freedom, or foresight. 

Third, both the clinical meetings and the hospital program aim to stimulate 
in the public a desire upon a rational basis for the realization of the practice of 
medicine as it ought to be. The reaction of the public, then, upon the profession 
is at once swift, wholesome, and effective. 

In conclusion, let me repeat that for many years to come at least your task 
is to make the motives of surgery articulate, first, to the surgeons themselves 
and, second, to the public. Headway in this aim will be abundantly reflected 
in scientific progress. For your clear insight and for your courage to proceed 
along such principles you have my highest admiration. 

I am, faithfully yours, Joun G. BOwMAN. 
December 14, 1920. 











AMERICAN COLLEGE OF SURGEONS 


STATE AND PROVINCIAL CLINICAL SECTIONS 


The first annual meeting of the Illinois State 
Section of the Clinical Congress of the American 
College of Surgeons was held in Peoria on Decem- 
ber 16, 17 and 18. 

Surgical clinics were given in the various hos- 
pitals by local members of the profession on Fri- 
day and Saturday mornings from 8:00 a.m. to 
1:00 p. m. 

Scientific meetings were held in the Ball Room 
of the Jefferson Hotel, as follows: 


8:00 P. M., THURSDAY, DECEMBER 16 
Symposium—Fractures: 

Simple Fractures: New Methods and Apparatus, H. 
C. Mitchell, M.D., Carbondale 

Compound Fractures: Principles of Treatment, Fred- 
eric A. Besley, M.D., Chicago 

Present Status of Open Method of Treatment, William 
R. Cubbins, M.D., Chicago 


2:30 P. M., FripAY, DECEMBER 17 
Organization for Better Surgery, Franklin H. Martin, M.D., 
Chicago 
Symposium—Ulcer of the Stomach: 
Pathology, Damon Brown, M.D., Peoria 
X-ray Diagnosis, Harry M. McGee, M.D., Peoria 
Medical Treatment, B. W. Sippy, M.D., Chicago 
Perforating Peptic Ulcer, John B. Deaver, M.D., 
President-elect, American College of Surgeons, 
Philadelphia 
Empyema: 
Surgical Treatment, H. M. Richter, M.D., Chicago, 
and A. E. Mozingo, M.D., Indianapolis 
Reports and discussion of morning Clinics 


2:30 P. M., SATURDAY, DECEMBER 18 
Infantile Paralysis: 

Medical Phase, Julius Hess, M.D., Chicago 

Surgical Phase, C. W. East, M.D., State Department 
of Public Health, Springfield 

Plastic Procedures for the Obliteration of Cavities with 

Non-Collapsible Walls, Allen B. Kanavel, M.D., 

Chicago 
Symposium—Intracranial Infections: 

In Relation to the Eye, Ear, Nose, and Throat, and 
Accessory Sinuses, R. C. Matheny, M.D., Gales- 
burg 

Diagnosis, John L. Pollock, M.D., Chicago 

Surgical Treatment, Ernest Sachs, M.D., St. Louis. 

Reports and discussion of morning Clinics 


8:00 P. M., SATURDAY, DECEMBER 18 
Symposium—Uterine Fibroids: 
Indications for Surgery, E. B. Montgomery, M.D., 
Quincy 


The Advantages of Radiation in Connection with 
Surgery in the Management of Cancer, William D. 
Haggard, M.D., Nashville 

Symposium—Abortions: 

Cause and Prevention, Thomas J. McKinney, M.D., 
Champaign 

Treatment of Non-Septic Cases, F. A. Norris, M.D., 
Jacksonville 

Septic Abortion, Rudolph W. Holmes, M.D., Chicago 

The Public Meeting was held at the Central 
Christian Church at 8:00 o’clock Friday evening, 
December 17, 1920, the program being as follows: 

Dr. Carl E. Black, chairman of the Illinois 
State Section, presided; Mayor E. N. Woodruff of 
Peoria delivered the address of welcome; Dr. 
Franklin H. Martin spoke on the “Organization 
of the American College of Surgeons’’; Dr. John 
B. Deaver on “How the Layman Can Assist the 
Surgeon”; Dr. Frederic A. Besley on “How 
Modern Medicine Can be of Service to the Peo- 
ple of Illinois”; and Mr. John G. Bowman on 
the “Standardization of Hospitals.”” The closing 
address was delivered by the Reverend Caspar W. 
Hiatt. 


EXECUTIVE COMMITT«ES APPOINTED AND 
MEETING PLACES SELECTED 


The Executive Committees appointed in states 
in which sectional meetings have recently been 
held are as follows: 

Arizona: Chairman, Winfred Wylie, Phoenix 
Secretary, William A. Holt, Globe 
Counselor, Roderick D. Kennedy, Globe 


The city in which the next annual meeting of 
the Arizona Section will be held has not yet been 
determined. 

California: Chairman, Stanley Stillman, San Francisco 
Secretary, D. C. Strong, San Bernardino 
Counselors, Granville MacGowan, Los Angeles 
Lewis B. Morton, Los Angeles 
H. A. L. Ryfkogel, San Francisco 


Los Angeles was selected as the next place of 
meeting of the California Section. 
Utah: Chairman, Frederick Stauffer, Salt Lake City 


Secretary, Robert R. Hampton, Salt Lake City 
Counselor, John F. Critchlow, Salt Lake City 


IgI 
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The second annual session of the Utah Section 
will be held in Salt Lake City. 
Colorado: Chairman, Edward Jackson, Denver 
Secretary, Oscar M. Shere, Denver 
Counselor, Peter O. Hanford, Colorado Springs 
The Executive Committee of Colorado has not 
yet decided upon the next place of meeting. 
New York: Chairman, Russell S. Fowler, Brooklyn 
Secretary, Frederick T. Van Beuren, Jr., New 
fork 


Counselors, Marshall Clinton, Buffalo 
John Osborn Polak, Brooklyn 
Edwin MacD. Stanton, Schenec- 
tady 
The next meeting place of the New York State 
Section will be announced at a later date. 
Illinois: Chairman, Charles H. Brobst, Peoria 
Secretary, Frederic A. Besley, Chicago 
Counselors, Clarence W. East, Springfield 
Edmund B. Montgomery, Quincy 
Jonathan L. Wiggins, East St. Louis 
The Illinois Executive Committee will later 
decide upon the place of meeting for this year. 
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MEETINGS SCHEDULED TO BE HELD 

Texas—Adolphus Hotel, Dallas, January 7 and 
8. 

Louisiana—Grunewald Hotel, New Orleans, 
January ro and 11. 

Georgia—Piedmont Hotel, Atlanta, January 14 
and 15. 

South Carolina—Hotel Charleston, Charleston. 
January 17 and 18. 

North Carolina—Selwyn Hotel, Charlotte, Jan- 
uary 20 and 21. 

Arkansas—Little Rock, February 18 and 19. 

Oklahoma—Oklahoma City, February 21 and 
22. 

Iowa—Des Moines, February 28 and March 1. 

Nebraska—Omaha, March 3 and 4. 

Kansas—Wichita, March 7 and 8. 

Missouri—St. Louis, March to and 11. 

Tennessee—Nashville, March 21 and 22. 

Kentucky—Louisville, March 25 and 26. 

Ohio—Cleveland, April 1 and 2. 








